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3D PIC simulations of particle acceleration in the heliopsheric cur-
rent sheet: theory versus observations
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We apply 3D PIC simulations of particle acceleration in reconnecting cur-
rent sheet with the parameters of the heliospheric current sheet and derive
the key parameters of electrons and protons: particle trajectories, energy
spectra, density and angle distributions inside and outside the HCS. The
polarisation electric field induced by accelerated particles due to the separa-
tion with respect to the midplane of the particles with the opposite charge
is shown to define the particle dynamics at large distances about the HCS.
As result, we discovered striking similarities between the simulated profiles
of the ion charge density, spatial profiles of the polarisation electric field and
Langmuir turbulence and the plasma parameters of the HCS measured in
the solar wind. These similarities can indicate a long-lasting (continuous)
magnetic reconnection process occurring at the HCS along all its length, at
least, up to 1 AU distance from the Sun where it is measured. We discuss
possible implications of these findings for understanding a 3D picture of the
heliosphetic activity.
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