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lon kinetic effects on a 3-D turbulent evolution of the K-H instability
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We have shown by 3-D MHD simulations that a vortex after the linear growth of Kelvin-Helmholtz (K-H) instability is
susceptible to the secondary instability [Matsumoto and Seki, 2007]. The fundamental mechanism is similar to the magneto
rotational instability (MRI) which has usually been applied to the accretion disk. Sano and Stone [2002] showed that the Hall term
(ion kinetic) effect had importance in the nonlinear saturation of the MRI as well as in the linear growth [Balbus and Terquem,
2001]; the direction of the magnetic field with respect to the angular momentum separates the fate of the instability. By analogy
with their study on the MRI, we have examined an ion kinetic effect on the 3-D nonlinear evolution of the K-H instability. 3-D
Hall MHD simulation showed a faster and more turbulent evolution of the secondary instability when the magnetic field directed
opposite to the angular momentum of the vortex. On the other hand, it was inhibited when the magnetic field was set in the sam
direction. The results indicate importance of the ion dynamics in rapidly rotating plasma in which vortices finally collapses into
turbulence. The detailed mechanism that deviates the nature of the secondary instability is presented in this talk.
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