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Relativistic particle acceleration in 2D Alfven wave turbulence
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Large-amplitude MHD waves are ubiquitous in space, and they are considered to play key roles in particle acceleration.
In the solar wind, large amplitude magnetic fluctuations are frequently observed. It is also known that the magnetic field is
amplified in the vicinity of collisionless shocks associated with gamma-ray bursts, supernova remnants, and other high energy
astrophysical events. The interaction between a monochromatic wave and a charged particle, and that between well developed
turbulent fields and a particle have been well studied [1]. However, there are relatively few studies on particle acceleration
through the interaction with developing turbulence. In space, many astrophysical events have long relaxation time so that we
often observe developing turbulence and well accelerated particles simultaneously.

In 1D Particle-in-Cell (PIC) simulation, it has been shown that particles are efficiently accelerated to relativistic energy by
two counter-propagating Alfven waves which are locally enhanced in the course of successive decay instabilities [2]. Recent
studies have also shown that when the amplitude of the two counter-propagating Alfven waves exceeds critical amplitude
any particles irreversibly gain relativistic energy within a short time regardless of their initial energy. In this research, we
investigate the particle acceleration process in 2D Alfven turbulence where the long time evolution of parametric instability
could be different from that in 1D. In this talk, by using 2D PIC simulation, we discuss the particle acceleration process by
counter-propagating Alfven waves as well as the parametric decay process when the amplitude of the initial Alfven wave is
sufficiently large.
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