B006-19 O00:B O0:100 90 15:20-15:35

guoduoboooobobobooooooobod

#00O 00O [1]; OO O [2]; Retino Alessandro[3]; Daly Patrick[4]; Kronberg Elena[4]; Khotyaintsev Yuri[5]; Vaivads A.[6];
Owen Christopher J.[7]; Fazakerley Andrew[8]0 O O [9]; Baumjohann Wolfgang[10[; O OO [11]; 00 O [12]; 00
OO0 [12]; 00O OO [13]; Lucek Elizabeth A.[14]; Reme Henri[15]
[1]00PDOO0;[2]00000000;[@8000000000;[4]00000000000;[500;[6]IRF
Uppsala; [7D0000000;[8]0000000;[900000000O0;[10)000000000
'[11]10000000000;[12]000;[13]000000000;[14/00000000;[15] CESR

Electron acceleration signatures in substorms and magnetic reconnection
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It is important to clarify how charged particles in the magnetotail are accelerated in the course of substorms. Two significant
processes are considered to play important roles in substorms, namely, magnetic reconnection and current disruption. The rec
nection electric field in the diffusion region directly accelerates the particles and the surrounding electromagnetic configuratior
and disturbances may contribute to the acceleration more effectively. The dipolarized magnetic field and the shortening of thi
magnetic field lines in the current disruption is supposed to be related to betatron and adiabatic (Fermi) acceleration. Yet, it i
not clear how much these particles can be accelerated by these processes and how much flux is accelerated in each process.

In this study, we selected several reconnection and substorm events in the magnetotail (-9&gt;X&gt;-20Re), and examine
acceleration signatures of electrons and its evolution in each area. Using data from the four Cluster satellites, phase spa
distributions of thermal electrons obtained from the PEACE instrument as well as the high-energy component flux from the
RAPID instrument are examined, and compared with simultaneous magnetic field, electric field and ion observations from EFW
FGM, and CIS instruments, respectively. It is found that the hardest power-law spectra of supra-thermal electrons are observe
in the initial stages of these events. They are mostly associated with simultaneous fast flows in the near-tail region, and th
large-amplitude electric field. The acceleration is not always associated with the full expansion of global substorms. During the
evolution of the substorm and dipolarization, the flux of the high-energy particle increases, while it becomes gradually softer,
connecting to the hotter thermal component. On the other hand, such hard spectra are not observed near the reconnection regi
Increases of the supra-thermal electrons are observed slightly away from the X line with relatively soft spectra. We discuss th
generation mechanisms and their evolution of such spectra in the course of substorms and magnetic reconnections.
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