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Particle acceleration through high phase velocity non-MHD waves in a multi-ion-species
plasma

# Kazuyoshi lwamoto[1]; Shuichi Matsukiyo[2]; Tohru Hada[3]
[1] ESST.Kyushu Univ; [2] ESST Kyushu Univ.; [3] ESST, Kyushu Univ

Dispersion relation in a plasma with heavy ions differs much from that in a single component plasma. In particular, for parallel
propagation, introduction of the heavy ions splits the ion mode into two branches. A’non-MHD part’ of the upper branch at small
wave numbers (i.e., at large phase velocities) can be useful for accelerating particles since the waves there can have large elec
field. Despite their potential importance, however, not much research has been done for these waves as they were considet
hard to be excited via linear resonance, and are poorly described by MHD or hybrid simulation models due to the large phas
speed. On the other hand, it is known that these waves can grow as a nonlinear consequence of ion temperature anisotro
instability. In this presentation, we discuss particle acceleration by these non-MHD waves in detail, in a plasma containing
alpha particles. Time evolution of a triplet of nonlinearly growing waves (including the non-MHD wave) is numerically solved,
together with acceleration of particles within the triplet field. Systematic survey so far suggests that acceleration of the alphz
particles is enhanced when the triplet includes the non-MHD wave, and that a strong proton acceleration occurs in a presence
large magnetic field. Physical explanations will be given.
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