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Full-particle simulation of multidimensional evolution of a large-amplitude Alfven
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In general, an Alfven wave of finite amplitude propagating along magnetic field is unstable to parametric instabilities.
Heating of plasma via parametric instabilities has attracted much attention in recent years, as it is regarded as a candidate
mechanism for solar wind acceleration. Although there have been many studies on the long time evolution of parametric
instability in the one-dimensional case where the direction of wave propagation is limited to the direction of the background
magnetic field, there have been few studies on the multidimensional evolution of parametric instability. In this study, we use
two-dimensional full particle-in-cell simulations to investigate the long-time evolution of waves when a low-beta monochro-
matic Alfven wave propagating in the direction of magnetic field is used as the parent wave. When a left-hand circularly
polarized wave (amplitude of 0.6 of the background field and wavenumber normalized to the inverse of the ion inertial length,
1.23) is the parent wave, a short wavelength obliquely propagating waves are first excited, followed by the decay instability
along the background field. In this case, more efficient plasma heating was observed than in the 1D calculation. In the pre-
sentation, we will also report the results of simulations for a right-hand polarized parent wave and different amplitudes of the
left-hand and right-hand polarized parent waves.
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