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Investigation of the energetic proton precipitation features near the isotropic boundary
S.A. Cherniaeva

The regular appearance of equatorward boundary of the isotropic proton precipitation (isotropy boundary, IB) is interpreted as a manifestation of the boundary between adiabatic and non-adiabatic particle motion regimes. Accordingly, the energy dependence of IB latitude (energy dispersion, with lower latitude IB observed for higher energy protons in case of normal dispersion) carries the information about the real magnetic field gradients (or, sporadic appearance of other scattering mechanism, in case of anomalous dispersion). In this study we investigate statistically the IB energy dispersion of the >30 and >80 keV energetic protons  using data from low-altitude polar satellites NOAA-19 and -18 in September 2009, when two spacecraft follow each other along the same orbit. 
We found that the events with normal dispersion at proton energies of 30 to 80 keV protons constitute less than 20% of the total number of events (regardless of geomagnetic activity). In other cases (80%) we see either the coincidence of the proton IB at different energies (within 0.2°), or the precipitation pattern is complicated by the presence of isolated precipitation structures equatorward of the IB.
The near coincidence of the proton IBs can be observed in the case of sharp magnetic field Bz gradients (Bz jumps), whose amplitude should be about 60% of the Bz background value. Their existence is tested by considering magnetic field observations at radial passes of THEMIS spacecraft near the IB observation meridian in the near magnetosphere, supported by adaptive modeling and other relevant information. The updated view of the energy dispersion at the proton isotropy boundary is discussed.
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