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Relativistic particle acceleration in large amplitude coherent Alfven waves
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It is known that a large amplitude Alfven wave drives a variety of sideband waves through parametric instabilities. Parametric
instabilities have been extensively studied associated with a solar wind plasma, since they are thought to play essential roles
producing the observed MHD turbulence as well as plasma heating.

It is believed that similar processes work also in high energy astrophysical environments. In such a case, however, one he
to consider relativistic effects which become important when kinetic energy of a particle is larger than or comparable to its rest
energy. It was reported in the past by performing one-dimensional PIC simulation that relativistic effects lead not only to change
of types of linear instabilities but also to very efficient particle acceleration in nonlinear evolution of the system. Trajectories of
some accelerated particles are minutely investigated in this study. It is revealed that coherent waves generated in the nonline
stage of the instabilities play decisive roles in the particle acceleration process. The interactions between a particle and model
coherent waves are discussed.
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