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Whidle and Hall magnetic fidd associated with near- Earth magnetotail
reconnection observed by Cluser
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Abgract During 2001 2003, the Cuder facecrdt pased through the near- Earth magnetotal , and
observed 14 magnetotail reconnection events. Smultaneoudy , Auger observed dectromagnetic wave asociated
with reconnection events. There are three kindsdof reconnection eventsin these 14 events. There are 8 eventsin
the firg kind o reconnection event , in this kind of reconnection events wave activity were observed prior to the
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reconnection event and smultaneoudy Hall magnetic field was observed. The wave activity included right hand
polarized Whidler. The second kind of reconnection events had two events. Whidler waves and Hall magnetic
field were observed in this kind of events, but the wave activity was not prior to reconnection events. The third
kind of events had two events. The Whidler waves and Hdl magnetic were not observed in this kind of
reconnection event. In these 14 events, the grong Whi gler waves corregponded to Hall magnetic fied. Whigler
waves may manly be excited in Hal magnetic fidd regons.

Keywords Magnetotal , Qollisonless reconnection , Whigler wave , Quder gpacecrdt , Hall magnetic field
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, , B 0.1,
(162,249 0.1cm?, 4 keV.
, : , ,duger
(1) 200 km: @1
s (2 . ,Quger 4
2001 2003 , 14 9 , 9
, 1 , 1 2, 4
, 2 , 3 , 1 14 ,
2 , 4 10
(_ VX)TTBX ) 5 ’ I_HI ( By )
(- B2)ma 10 ; Hall
6 8 2 B 8
(np) (Tp)- )
1 2001 2003 Cluster 14
Table 1 During 2001 2003, the 14 magnetotail reconnection events observed by Cluger spacecraft
- - (un (X, Y, Dem(Re) (- V)pa(kms™™) (- B)ma(nD) B nplem®  T(ev)
2001- 08- 13  03:20:00 03:30:00 (-17,-5.35,- 2.87) 1000 16 0.68 0.2 7606
2001- 08- 17  16:20:00 16:50:00 (-18.5,- 4.8,0.6) 1400 20 2.65 1.1 6704
2001- 08- 22 09:45:00 10:05:00 (-18.9,-3.3,1.1) 1000 10 88.85 0.39 5256
2001- 08- 29  10:30:00 10:40:00 (-19.2,-1.05,2.1) 600 5 3.11 0.2 7179
2001- 09- 15  03:40:00 04:40:00 (-18.9,3.7,- 1.45) 800 10 13.63 0.7 4566
2001- 10- 01 09:20:00 10:20:00 (-16.2,7.9,1) 800 20 2.24 0.73 5919
2001- 10- 08  12:20:00 13:00:00 (-15.3,9.5,0.3) 600 20 2.65 0.55 6250
2002- 08- 14  02:40:00 04:20:00 (-18,-6.45,0.9) 800 10 2.06 0.13 5026
2002- 08- 19  05:50:00 06:10:00 (-17,- 4.5,- 4.1) 800 8 0.31 0.5 3033
2002- 08- 21  07:50:00 08:20:00 (-18.5,-4.2,0.2) 1500 20 3.07 0.32 7812
2002- 09- 13  18:00:00 19:00:00 (-17.5,2.5.2.5) 1300 10 2.9 0.35 7209
2002- 10- 14  14:00:00 14:30:00 (-14,10,- 0.5) 500 20 6.74 1.65 4911
2002- 10- 26 09:00:00 10:00:00 (-11,-11.5,- 0.2) 800 15 1.32 0.3 9295
2003- 09- 17 13:00:00 13:30:00 (- 17,3.2,0.58) 1400 20 0.19 0.1 8404
2.1 Hall 13:15:00 UT ,
13:16:50 UT , 13:19:
, 30 UT 13:00:00 13:19:30 UT ,C1 C3
( Hall (0! ( 1b),
B, #0 ) 8 ( 13:11:30 13:19:30 UT,C1 C3
2001- 08- 17,2001 - 08 - 22,2001 - 10 - 01,2001 - A ( 1o,
10- 08,2002 - 08 - 14,2002 - 08 - 21 ,2002- 10- 26, ) Hall
2003- 09 - 17). 2003 - 09 - 17
13:00 13:30 UT 13:11:30 UT .
(-17.2,3.12,0.41) 2A 2003- 09- 17 C1 4 13:00:
Re. 1(a, b, c, d, e) 2003 - 09 - 17 00 13:19:30 UT 2
13:00 13:30 UT C1( ) C3( (a1, a2) Cl 4
)y ca( ) 13:10:40 UT , 2(a3, a4)
13:11:30UT,CL C3 4 2(a5, ab) ,
( 18, 13:
19:30 UT 13:11:30UT,C1 C3 4 0 <6 <45) , ( 2
( 1d), (a7, a8) 6 >0 ,
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Cl C3 C4 03:21:20 ,
uT ( 4a). ,
C4  03:23:00UT 2
, Cl 3 , Hall , ,
) 03:24:20 UT . Hall
1000 km-s'*. C1
C3 03:21:00 UT ( 3
4d). C4 03:21:00 UT
, 03:21:20 UT ,
4 :
( 4d).C1C3 4 03:23:00UT L \ Hall
, 20 s .Cl C3 ,
C4A 03:24:20 UT ( )
03:21:20 T 1 mn
ClLR ,
( 4b) ( 4b). Hall : ,
[16] ’ Hall
45 nT, 2 ,
4 . Hall
2C 2001- 08- 13C1 C4 03:20: Hall
00 03:30:00 UT .l 3 m ,
4 ( : (
20 Hz) ,20 Hz STAFF (10 ) Hell
Hz) ,
, .C1 .
(0° <0 <45) , Hall ?
(45° <6 <9°) , c4
_ 2
(= 0) ,C4 , 2 7
( e >0), (- V) (- B.)
20 Hz Cl Hall (By)
4 (B.) (- By
, , f( fe )
2
2
Table 2 The basic characters o three kinds o reconnection events
- V/(kms ) - BynT Hall B,/nT f/H
(57 %) 650 1500 10 2 20 60 10 fe ))
(14.2%) 700 1200 10 25 20 10 fe ( ))
(14.2 %) 600 800 5 15 20 50 10 20
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st Vi= 600 km- s *. ,
, . 42 . 18 Re
: d= 500 km-s ",
1 2001- 08- 29 2002 - 08
- 19 ,
, , (27 2] Re 2 Re.
Hall . 5000 km .
: 5000 km,

1) : Hall 10 s

Hal
Hall
, \ (5 8l

,Hall . ( )

Hall , ,
Hall [12]
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