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Ion beams having energies of tens of keV, and sometimes up to 100-200 keV, are routinely observed in the mag-
netospheric environment. In this presentation we show numerical studies devoted to investigate the acceleration
of test particles (protons) interacting with both stationary and stochastic, time-dependent electromagnetic fields.
Test particle simulations have been performed both in two-dimensional and three-dimensional geometries. In the
former the trajectories of thermal protons have been integrated within the (x, y) plane, where particles can experi-
ence a Fermi-like acceleration process via the interaction with 2D oscillating “cloud” positioned randomly in the
plane; further, a constant dawn-dusk electric field component E0y and a constant out of plane magnetic field com-
ponent Bn are present. In the latter, the fluctuating electromagnetic fields are generated by 3D clouds and, besides
the dawn-dusk electric field and the normal magnetic field, a magnetic field reversal (a modified Harris profile)
Bx(z) has been taken into account. We have carried out parametric studies for both models in order to evaluate
the influence of the contributions coming from the stochastic interaction, due to the time-dependent electromag-
netic fields, and from the large scale fields on the particles dynamics. A large variety of phenomena is observed
and discussed. A fundamental point to be stressed is the following: although with the two-dimensional model the
typical energies of protons have been found to be in good agreement with those observed for proton beams in the
Earth’s magnetotail, in the more realistic three-dimensional configuration the energies gained by particles are close
to those observed, too, and well beyond the maximum energy allowed by the potential drop due to the constant
dawn-dusk electric field. Thus, the inclusion of stochastic fluctuations, corresponding to a Fermi-like acceleration
process within the magnetotail current sheet, can be a reasonable mechanism to explain particle acceleration in the
distant and the near-Earth magnetotail regions.


