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Mid-tail magnetic reconnection triggering substorm: A case study

WANG Rong-Sheng'?, DU Ai-Min®, LU Quan-Ming'* , ZHAO Xu-Dong®, LUO Hao’

1 Mengcheng National Geophysical Field Observatory and Research Station, School of Earth and Space Sciences ,
University of Science and Technology of China, Hefei 230026, China
2 Institute o f Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China

Abstract Onset of a substorm is closely correlated with the current disruption in the near-Earth
magnetotail, about 6~8 Ry and magnetic reconnection in the middle magnetotail, around 20 ~
30 Rg. It is vital to understand the onset of a substorm by studying the time series among polar
expansion of aurora, current disruption and magnetic reconnection. In this paper, with
measurements from the Cluster spacecraft in the middle magnetotail, LANL-01 and LANL-97 at
the synchronous orbit, POLAR in the near-earth magnetotail and IMAGE at polar region, a
single substorm event is presented. The analysis indicates that magnetic reconnection is 3 minutes
earlier than the current disruption in the near-earth magnetotail. Aurora brightening is observed
by IMAGE 4 minutes after the current disruption. Simultaneously, the sharply increment of the
AE index implies the substorm onset. The observational result is consistent with the Near Earth
Neutral Line model (NENL).
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Fig. 2 Aurora images are obtained from IMAGE
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(a) Three components of magnetic field and the magnetic field elevation angle  (the angle between B. and the

component of magnetic field in the 2~y plane); (b) Pi2 pulse at the OTT observatory of Canada; (¢) The indexes of
AU and AL
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