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Imaging the Magnetotail

Progress in space plasma physics requires coordinated analysis of multi-
point observations and hence, many upcoming ionospheric and
magnetospheric missions will consist of multiple spacecraft. We are
developing a magnetotail assimilation model that can assimilate large
multi-point observations in the magnetotail and ionosphere in a coherent
and unified manner. This method relies on the plasma sheet plasma
isotropy, which has a strong theoretical foundation as well as
overwhelming observational support. The statistical and instantaneous 2-
D global images of the plasma sheet ion pressure, temperature, and
density obtained with this method have been well validated. The power
of this method for magnetotail investigations is illustrated in the study
of the dynamics and source of the cold-dense ion in the plasma sheet
during periods of northward IMF. The 2-D equatorial plasma sheet n and
T profiles exhibit a dawn-dusk asymmetry in the cold-dense ion
distribution, which is consistent with (1) the mixing of the
magnetosheath and plasma sheet 1ons and (2) 1on transport dominated by
gradient and curvature and ExB drifts.
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