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Ring-beam instabilities driven by reflected electrons upstream of a quasi-perpendicular
shock
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Electron dynamics in a collisionless shock wave plays some important roles in determining microstructures of the shock as wel
as in generation of high frequency waves near the shock. On the other hand, since large scale structures of the shock may cont
electron dynamics, it is easily inferred that the electron dynamics is influenced by the self-reformation process of a shock ir
high Mach number regime. As a result, features of generated waves by those electrons are expected to show temporal variatic
associated with the self-reformation process. Recently, there appears an attempt to use variations of wave features obsen
upstream of the terrestrial bow shock as a measure of the self-reformation process, although it has not been so successful beca
of our poor knowledge about characteristics of the waves.

In the above, waves are assumed to get excited by electrons reflected due to the mirror effect at the shock. In genere
mirror reflected electrons have a distribution function with free energy perpendicular to ambient magnetic field. Here, such &
distribution function is modeled by a ring-beam distribution. Basic features of the waves generated by the ring-beam instabilities
are investigated in this study. Detailed linear analysis and one-dimensional full particle simulations with periodic boundary
conditions are performed.
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