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The large-scale development process of Kelvin-Helmholtz vortices: 2D-MHD
simulations
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The Kelvin-Helmholtz instability (KHI) is a hydrodynamic instability exited by the velocity boundary such as the planet’s
magnetospheric boundary, which exists between the stagnant magnetospheric plasma and the solar wind plasma. Indeed, at
Earth’s low-latitude magnetospheric boundary, in-situ spacecraft observations have shown the existence of MHD-scale vorte»
like flow patterns which are believed to be produced by the non-linear development of the KHI. These results strongly indicate
that the KH vortex plays an important role in the local entry of the solar wind plasma across the Earth’s flank magnetopause
However, wavelengths of the observed vortices tend to be considerably longer than the predicted one by the linear theory. Whil
the large-scale development mechanism of the KH vortex is still under debate, the coalescence process of vortices has been c
of the most important candidates. In this study, to understand the large-scale coalescence process of vortices, we perform tw
dimensional MHD simulations of the vortex coalescence in the large simulation box with both periodic and open boundaries. As
a result, we found that the coalescence process progresses extremely faster only when there is a slight difference of evolutic
phases between two adjacent vortices. In this presentation, we will show the results of the parameter survey of the number of tf
KH vortices and the initial amplitude of the perturbation for each vortex, and discuss whether the coalescence process of vortice

can produce large-scale vortices as observed at the Earth’s magnetospheric boundary.
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