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Particle injections observed near Earth’s magnetopause in quiet conditions
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Particle injection is sudden enhancement in flux of energetic charged particles, commonly observed at geosynchronous ork
(6.6RE), and associated with magnetospheric substorms. Since 2007, dispersive particle injections have been observed in tl
further dawnside of the Earth’s magnetosphere (8”E}Rhan geosynchronous orbit in quiet conditions with the spacecraft
Geotail and THEMIS. Although only electron injections are observed in 22 cases, both electron and ion injections are observe:
in 18 cases. The injected population displays energy dispersion in which more energetic particles arrive at a given locatiot
earlier than less energetic particles. The time delay is from 15 to 90 minutes between 10 keV electrons and 40 keV. In the cas
in which both electron and ion fluxes increase, the enhancement of electron flux starts earlier than that of ion flux. In order tc
investigate the time delay, we have calculated particle trajectories in the inner magnetosphere. We use the Tsyganenko moc
which is an empirical magnetic field model of magnetosphere. We assume that the magnetospheric electric field is sum of
convection electric field and a corotation electric field, and obtain the particle trajectories in the equatorial plane using particle
drift velocity. The simulations show that electrons drift from the nightside through the dawnside to the dayside while ions drift
from the nightside through the duskside to dayside. However, in most cases, ions do not arrive in the observed region and ex
magnetosphere. In this study, we investigate ion trajectory in more detail and conditions in which those injections occur with
multi-satellite observations and IMF data.
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