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The interaction of localized plasma clouds/jets with Earth’s magnetopause is a fundamentally important issue for
better understanding the transport of mass, momentum and energy towards the magnetosphere. In this paper we
present particle-in-cell simulations of a three-dimensional plasma cloud interacting with a tangential discontinu-
ity with no magnetic shear. The simulation setup corresponds to a magnetosheath high-speed jet impacting the
frontside magnetopause during northward orientation of the interplanetary magnetic field. We discuss here the
microphysics of a non-penetrating jet deflected tangentially by the discontinuity. Such plasma jets are split into
two counterstreaming flows streaming tangential to the magnetopause surface. We focus on the kinetic structure
of these plasma structures. Our numerical simulations reveal the formation of crescent-shaped (or non-gyrotropic)
velocity distribution functions for electrons within the non-penetrating plasma jet deflected at the magnetopause.
These electron distribution functions are similar to the ones measured by the Magnetospheric Multiscale (MMS)
mission in the vicinity of Earth’s magnetopause. We propose a physical mechanism that can explain their origin
and emphasize non-MHD effects that demonstrates the important role of Larmor scale processes for the transport
of plasma across the magnetopause.


