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Geotalil observation of the dissipation region in magnetotail reconnection

# Seiji Zenitani[1]; Iku Shinohara[2]; Tsugunobu Nagai[3]
[1] NAOJ; [2] ISAS/IAXA,; [3] Tokyo Institute of Technology

Magnetic reconnection in the magnetotail is of critical importance to understand geomagnetic substorms. The reconnectio
process is esseitially driven by a compact “dissipation region” surrounding the X-point, at which a plasma ideal condition breaks
down. Recent simulations have revealed that the electron nonidealness is not useful to identify the dissipation region, and the
scientists have been at aloss. To solve this important problem, we have recently proposed an energy dissipation measure [Zenit
et al., Phys. Rev. Lett. 106, 195003 (2011)].

In this work, we apply our dissiation theory to in situ observation of magnetic reconnection in the Earth’'s magnetotail. Using
Geotail data, we examine a reconnection event on 15 May 2003 in detail. We consider an approximate dissipation measul
D.xand then we evaluate it directly from the plasma moments, the electric field, and the magnetic field. Usiag@mpact
dissipation region is successfully detected, for the first time in a planetary magnetotail. The dissipation rate and the spatial lengt
of the dissipation region are reasonable. We also introduce Lorentz work W, the work rate by Lorentz force to plasmas. It is
positive over the reconnection region and it has a peak around the pileup region away from the X-point. These new measure
D.xand W provide useful information to understand the reconnection structure.

Figure caption: Geotail crossing of the dissipation region on 15 May 2003. Plasma velocities and the energy dissiston D
shown.
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