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Stability of Extended Thin Current Sheets in High-Lundquist-
Number Plasmas LEI NI, A. BHATTACHARJEE, H. YANG, University of New
Hampshire — In large systems such as the solar corona or the magnetotail, extended
thin current sheets are formed in situations involving free or forced reconnection.
These current sheets are characterized by large values of the tearing instability pa-
rameter delta- prime, which is strongly destabilizing, and shear in the outflow veloc-
ity along the current sheet, which is stabilizing [S. V. Bulanov et al. JETP Lett., 28,
177 (1978)]. We have carried out a systematic analytical and computational study
of this problem in resistive MHD, including the effect of finite plasma compression.
When the shear in the outflow velocity is weak, we obtain a super-Alfvenic insta-
bility in the high-S regime, predicted by N. F. Lourerio et al. [Phys. Plasmas 14,
100703 (2007)]. The nonlinear evolution of the system exhibits the copious gener-
ation of plasmoids and island coalescence. In the presence of strong velocity shear
along the current sheet, the system tends to be more stable, and the wave number
of the fastest growing instability itself evolves as a function of time. In the regime of
small growth rates, it is possible to define a critical length below which the system
is stable for a given value of S. The parametric dependence of this critical length is
determined by analysis and simulations.
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