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Characteristic and role of ESW in the separatrix of reconnection in the magnetotail

LI Shi-You, DENG Xiao-Hua, WANG Jing-Fang
Department of Space Physics, School of Electronic Information, Wuhan University , Wuhan 430079, China

Abstract Magnetic reconnection plays a key role in the energy release and transformation in
geospace. Though Electrostatic Solitary Wave (ESW) is widely observed in space, direct
observation in the vicinity of reconnection site is rare, which makes it ambiguous of the
characteristic of ESW associated with reconnection. Here we present a reconnection event for
which ESW is ample in the separatrix of the reconnection diffusion region. The characteristic of
the ESW associated with reconnection is studied and the effect of ESW on reconnection is
discussed. The result shows that, the ESWs observed in the separatrix of reconnection which
takes place during a substorm, is more solitary and more nonlinear than that in other regions.
The ESW associated with reconnection can propel reconnection process via presenting parallel
electric field and accelerate electron.
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Fig. 1 Reconnection observation by Geotail on Feb. 25, 1997
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Ample ESWs are observed by Geotail/ WEC at 09 : 40UT.
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Fig. 4 Typical cases of ESWs observed in the separatrix of magnetic reconnection
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(@) Ultraviolet Imager. Date: 25 Feb. 1997. Time: 09:42:59UT
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Fig. 2 Auroral enhancement in the Polar Cusp Region observed by Polar/UVI

(a) Observed at 09 ¢ 42 ¢ 59UT, when the auroral is the mostly enhanced during the observation time span;

(b) Observed by Polar/UVT at 09 : 41 : 27UT, 09 : 43 : 18UT and 09 : 44 : 12UT.
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Fig. 6 Two-dimensional particle distribution as observed by LEP instrument. The observation time

& 6

is at 09 : 40 : 06~12UT, corresponding to the ESW observation
(a) Electron 2-D distribution; (b) Ion 2-D distribution. The azimuthal angle of ambient field

is in about 57 degree, as indicated in (a).
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