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In systematic correlation with magnetic storms, the Earth’s radiation belts, as seen from the low altitude polar
satellite DEMETER, exhibit the development of energy structures made of multiple strong peaks in the energy
spectra of energetic electrons. These structure are best seen on East and West sides of the South Atlantic Anomaly,
where the satellite can probe particles coming close to the Earth’s atmosphere. During storm time, inside the inner
radiation belt (L=1.25-1.6), the electron energy spectra at a given location is showing up to 10 narrow peaks at
energies from 70 keV to 1 MeV. At higher L shells (2.6-3.2) similar structures with up to 12 energy peaks are
detected between 200 keV and 2.5 MeV. The spectrograms as a function of L show that the electron energy in each
peak decreases with increasing L. Both energy structures are extremely well related to magnetic storms and can
be detected soon after the arrival of dense plasma clouds on the magnetosphere. We interpret these observations
as resulting from the sudden compression of the magnetopause and from the associated resonance of drifting
electrons with ULF waves associated with the compression. Coherent ULF waves can indeed produce electron
energy peaks; here we invoke waves (T=45-600 s), of high azimuthal order to produce multiple spectral peaks just
inside the outer electron belt and suggest that a similar process is at work at lower L shells. We present numerical
simulations supporting these conclusions and show that the observed energy bands are a systematic characteristics
of the disturbed radiation belts.


