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Energetic heavy ion dominance in the outer magnetosphere
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Despite the extensive study of ring current ion composition, little exists in the literature regarding the nature of
energetic ions with energies >200 keV, especially in the outer magnetosphere (r > 9 RE). In particular, information
on the relative fluxes and spectral shapes of the different ion species over these energy ranges is lacking. However,
new observations from the Energetic Ion Spectrometer (ELS) instruments on the Magnetospheric Multiscale (MMS)
spacecraft have revealed the dominance of heavy ion species (specifically oxygen and helium) at these energies
in the outer magnetosphere. This result is supported by prior but previously unreported observations obtained
by the Geotail spacecraft, which also show that these heavy ion species are primarily dominated by multiply-
charged populations from the solar wind. Using additional observations from the inner magnetosphere obtained
by the RBSPICE instrument on the Van Allen Probes suggest, we will investigate whether this effect is due to a
preferential loss of protons in the outer magnetosphere.



