On the contribution of poloidal Pc4 waves to the acceleration of electrons of the outer radiation belt to relativistic energies
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An increase in electron fluxes to relativistic energies (~1 MeV) in the Earth’s outer radiation belt is one of the most important factors in space weather, since electrons of these energies can damage equipment on satellites. However, the mechanism of electron acceleration is still a matter of debate in scientific circles. Most researchers associate the acceleration of electrons either with their interaction with toroidal waves of the Pc5 range [1] or with VLF chorus emissions [2]. However, the growth of ULF and VLF activity in the magnetosphere ends, as a rule, more than a day before the start of the growth of relativistic electrons [3], and their flux reaches a maximum after a magnetic storm. Therefore, the question arises as to what mechanisms are responsible for the relativistic electron fluxes continuing to increase after the decline in Pc5 and VLF activity. Tverskoy's betatron mechanism, associated with the restoration of the magnetospheric magnetic field [4], cannot be a universal explanation, because an increase in relativistic electron fluxes occurs frequently and during very weak magnetic storms.
In our opinion, poloidal Pc4 pulsations can be a quite likely candidate for the role of an electron accelerator up to MeV energies. These waves are observed only under calm geomagnetic conditions; they can last for several days. The report presents cases where Pc4 pulsations were recorded by the GOES satellites during a period of increasing relativistic electron fluxes. Observations show that the rise and fall of MeV electron fluxes in geostationary orbit occurs almost simultaneously with the rise and fall of energetic proton fluxes (95 keV). Thus, Pc4 pulsations turn out to be an agent that transfers energy from energetic protons to electrons of MeV energies. The mechanism of excitation of Pc4 waves and subsequent acceleration of electrons is associated with the resonant bounce-drift interaction of waves and particles.
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