B008-09 Oo0:B O0:100 110 11:10-11:25

00000 AfvenOODO0OO00O00O00D0O0ODOODOOO0DOOOODOODOOOOO
goooobogogad

#00D O [1; 000 [2;0000 8,00 00 [4]
[1000000000;[2]00000;[[B]0000000;[4]00 STED

Vlasov-Hall-MHD simulation of parametric instabilities of quasi-parallel Alfven waves :
long time evolution and ion acceleration
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Since the solar wind is a high beta plasma, ion kinetic effects in general cannot be neglected in discussions of magnetohy
drodynamic (MHD) waves. Until now, hybrid code (super-particle ions + electron fluid) is the most commonly used simulation
method to numerically study the kinetic effects of the solar wind MHD waves. However, the presence of numerical noise origi-
nated from the use of finite number of super-particles, which may influence the results of long time evolution of MHD waves in
an intrinsic way, cannot be avoided as long as one sticks to the use of any PIC type of simulation methods. In order to overcom
this difficulty, we have recently developed a Vlasov-Hall-MHD code, in which the Vlasov equation is solved along the main
(longitudinal) axis, while the Hall MHD equations are solved for the transverse directions.

Our main research interest is in the solar wind quasi-parallel Alfven waves. They are typically robust for linear ion-cyclotron
damping (due to their small wave frequencies) and for linear Landau damping (due to their small propagation angle to the back
ground magnetic field), parametric instabilities are believed to play important roles in dissipation of such quasi-parallel Alfven
waves.

We examine long time consequences of parametric instabilities of solar wind Alfven waves using the Vlasov-Hall-MHD simu-
lations, and discuss different features of the system evolution when the polarization and the wave amplitude of the parent Alfvel
wave are varied. Also, we report nonthermal ion acceleration due to steepened MHD structures, which are generated during tt
course of the decay instability.
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