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Nonlinear excitation of high phase velocity non-MHD waves associated with solar flares
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lon distributions with temperature anisotropy is often formed at the solar surface during flares. These ions with perpendicula
temperature greater than parallel temperature easily excite parallel propagating ion cyclotron waves. Since the plasma at the so
surface contains substantial portion of heavy ions, we need to make use of a dispersion relation in a multi-component plasm;
which is quite different from that in a single component plasma. In particular, introduction of the heavy ions splits the ion mode
into two branches, and a 'non-MHD part’ of the upper branch at small wave numbers can efficiently accelerate particles since
the waves in this regime can have large electric field. On the other hand, these waves have not been given proper attention
they are hardly excited by linear process (as they are very much off resonance), and are only poorly described by MHD or hybric
simulation models due to the large phase speed. In this presentation, we discuss long time evolution of ion cyclotron instability
in the multi-component plasma by performing full particle simulations. We will show that the high phase velocity non-MHD
waves are naturally excited as a nonlinear consequence of the ion cyclotron instability. Details of the simulation results including
wave spectrum and particle acceleration will be presented.
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