Numerical simulations of the Kelvin-Helmholtz instability development in a bounded
supersonic plasma flow
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In the frame of a semi-infinite flow model, the supersonic flows M =U / C; > 2 (U, — the flow

speed, Cs — the ion sound speed) are well known to be stable (Miura & Pritchett 1982). However, the
semi-infinite flow model is an appropriate approximation only of the oscillations with the wave length
shorter than the flow thickness. Thus, in order to investigate the stability of the long wave oscillations,
one has to allow for the finite thickness of the flow.

We have carried out a linear stability analysis of the flow of a finite thickness using two models: a
three-layered slab flow model (Burinskaya et. al. 2011), and a cylindrical flow model (Shevelev &
Burinskaya 2011). In both cases we have proved for the K-H instability to grow for a sufficiently large

sound Mach numbers, M > 2.

Our recent studies are concentrated on a nonlinear evolution of the K-H instability. The process of
a vortices formation is of a great importance in a momentum and density transport from the flow to the
surrounding medium. To simulate evolution of the MHD K-H instability we have implemented a
numerical algorithm based on HLL-like (Harten et al. 1983) scheme to calculate monotonic and high-
resolution flux approximations and flux-corrected transport (FCT) approach (Zalesak 1979, DeVore
1998) to result in TVD close monotonic high-order scheme. Simple and robust computational code has
given us an opportunity to examine the nonlinear stage of the K-H instability development initiated from
the periodic perturbations or pure noise. We have accomplished a series of numerical simulation for the
slab flow in a longitudinal magnetic field to study the K-H nonlinear dynamics.
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