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IN-SITU OBSERVATIONS OF MAGNETIC RECONNECTION IN THIN CUR-
RENT SHEETS
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A key question in plasma physics is how electromagnetic energy is converted into energy of
charged particles. Magnetic reconnection is a universal process that is responsible for mayor
energy conversion in laboratory plasma, in the solar corona and solar wind, in planetary mag-
netospheres and that is considered to play an important role in distant astrophysical objects.

Reconnection is inherently a multi-scale process where electron, ion and MHD scales are strongly
coupled. Reconnection is initiated rapidly in thin current sheets and subsequently generates
fast flows that affect large volumes of space for long time. Understanding the fundamental
physics of reconnection from an experimental point of view requires observations at different
scales.



The only place where such observations are currently possible is the near-Earth space where si-
multaneous multi-point measurements are available in-situ through ESA/Cluster and NASA/THEMIS
spacecraft, in particular high-resolution measurements that are able to resolve particle distri-
bution functions and electromagnetic fields down to the smallest scales.

Here we present a few examples of Cluster observations within reconnecting thin current sheets
in the terrestrial magnetosheath, magnetopause and magnetotail and we discuss our current
knowledge and open issues of the microphysics of reconnection. We briefly discuss how fu-
ture measurements such as those from NASA/MMS spacecraft will contribute to improve our
understanding of the microphysics.


