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Several keV gyrating foreshock ion distributions in the
absence of a solar wind seed population
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Very energetic (several keV) gyrating ion distributions have been reported in the
strongly perpendiculavg, 2 70°) terrestrial foreshock, and are also present upstream
of interplanetary shocks. These are often observed to be non-gyrotropic, resulting
from the remote sensing of thin layers of these populations. The majority of cases
occur within co-rotating interaction regions, or during solar energetic particle events,
at which times there is an obvious elevated seed population. Shock drift acceleration
(SDA) theory, by which particles gain energy as they drift along the motional elec-
tric field during a mirroring process, accounts well for these observations. We have
recently found that similar populations can be observed during times when no seed
population is apparent, and straightforward application of SDA ta:tl8 keV am-

bient plasma fails to account for them. This suggests that there may be an unknown
process providing a localized seed population which is then accelerated by SDA. We
present case studies detailing the characteristics of these anomolous energetic gyrating
foreshock populations, and the results from application of acceleration modeling.



