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Physical picture of Earth’s magnetotail obtained from recent spacecraft programs
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Time variation of Earth’'s magnetotail is related to the fundamental processes in the space plasma, such as the magnetic r
connection and associated particle accelerations. It is also related to the magnetic storm and substorm which are the prima
subjects in the magnetospheric research. Recent space programs, in particular, Geotail mission brought us new findings a
developments, such as the discovery of the Hall current system associated with the magnetic reconnection. The study of the Hz
current system was further extended by Cluster mission that consists of four coordinated spacecrafts facilitating to separate tt
time variations and spatial structure. The Cluster mission showed us that the observations with multiple spacecrafts are highl
efficient.

It is also remembered that such new developments were supported by large-scale simulations of space plasmas which theor
ically predicted several distinct characters attributed to the ion kinetic effect. Such simulations further predict the contribution
of electrons with fine structures in both space and time. Observations of the magnetotail will be performed shortly by Themis
program, for example. However, it may not be possible to solve the electron scale phenomena due to the limitation of the time
resolution of the electron instruments in particular.

In this study, a summary of new findings and knowledge brought by recent space programs are given, followed by our propose
aiming at clarifying unsolved issues in the magnetotail by future space program.
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