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Favorable conditions for energetic electron acceleration during magnetic reconnection
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Magnetic reconnection has been discussed as one of the important mechanisms for plasma heating and particle accelerat
in space. One of major aspects of magnetic reconnection is rapid energy conversion of stored free magnetic energy to kineti
thermal, and nonthermal particle energy. These energy conversions are fundamental and essential to understand dynami
behavior of plasma in the Earth’s magnetosphere. The fundamental and important question of magnetic reconnection is whi
determines the energy distribution rate from magnetic field energy to plasma particle energies. Especially, it is important tc
understand what conditions control particle acceleration efficiency during magnetic reconnection. To answer it, we have studie
favorable conditions for energetic electron acceleration during magnetic reconnection in the Earth’s magnetosphere using tt
Geotail data. We have found the strong energetic electron acceleration in some reconnection events. On the other hand, the otl
reconnection events show weak electron acceleration. We have studied the reconnection characteristics for 10 events in whi
the Geotail satellite observed the vicinity of the diffusion region to discuss what reconnection characteristics determine energeti
electron acceleration efficiency. We have classified the relationship between the reconnection characteristics and the electr
acceleration efficiency into three types: (1) good correlation (absolute value of correlation co€ffi€iginD.6); (2) ambiguous
correlation (0.6 &gfr|&gt; 0.3); and (3) no correlation (0.3 &gtr|). We found that ion heating, electron heating, current
sheet thickness, reconnection electric field, and converging normal electric field could be categorized into good correlation
lon/electron temperature ratio, total amount of reconnected magnetic energy, and reconnection rate were classified in ambiguo
correlation. We could not find any correlation between energetic electron acceleration efficiency and absolute value of outflow
velocity, current density parallel to magnetic field (Hall current system), and satellite location in the Earths magnetosphere. Fron
our analysis we claimed that the electrons are efficiently accelerated in a thin current sheet during fast reconnection events.
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