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INTRODUCTION

% Space observations and PIC simulations have shown that
electrons 1n the inflow region of reconnection exhibit a
temperature anisotropy with T, >T,  [2].

*+ The study was based on one single magnetotail reconnection
event.

* Here we examine celectrons in the inflow region for 30
magnetotail diffusion region crossings identified by Eastwood et

al. [3] to further establish inflow electron characteristics.
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PIC SIMULATION
¢ Inflow electron distributions are anisotropic with
7 /7T between reversing Vix.
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increases with decreasing distance from the X-point

The anisotropy started to develop near the time when

Tgionnectlon rate peaks.
o decreases with time while T, 1s nearly constant

1, >1

el

0
0
0
0

&

/

Spatial and temporal variations of inflow electron distributions
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INFLOW ELECTRON DISTRIBUTIONS IN MAGNETOTAIL RECONNECTION

*» 4 distinct types of inflow electron distributions are found
“* Inflow regions must exist between the reversing ion flows
“+* Event data base: 30 magnetotail diffusion region crossings identified by Eastwood et al. [2010] based on correlated

inflow and Bz reversal )

Type 1: anisotropic single population with Te = T 8/30
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Type 2: hybrid: Isotropic hlgh energy (10 keV) component and low energy population with Te = Te N /30

Type 3: hybrid: Isotroplc hlgh energy (10 keV) component with counter streammg beams along B. 10/30
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Type 4: Isotropic and cold populatlon. . 4/30

CLUSTER PEACE PAD HEEA & LEEA Time in s since 2001-09-10 07:56:40.000 UT PEACE PAD CPPADH _pa_scpot & CPPADL pa_scpot
Time in s since 2001-09-10 07:57:16 UT 5 76]12.382 3 4.392[16.40 s 8.417]20.42 s 2.443[24.324 =
Cl °[o39s e e D 2.406 | | gt
.' 10 7 s 10 F
= 25} o - | t
~ < [2.4524.453, . 1807 . 6.46l8 10.494{12.49 ,
S E ' 371 - 5.377|7 "9.383[11.39
= .
<t O ] —~ i A1
S : i T ? i #; 1
=R | = ¢ ; y
S -2.5F B o3 25 i | I =
' _5 [0:525 180° . 1.4g3.487, . 180° 54057 /9.499[11.51 i
-0.34 o " 1.66/5.16 o T 7.41f7 '9.411[11.66
0.515 2.524 0 2
-5 5 01 S . I % * I = 1
_ | o s
* & o . ] e e
— AL
000 | - 5 | 'y ,
€ ot 1
C3 =3
e P = g St | T ,
® .c1 87 —200F ) ! E 5D 180° 180° 180° 2341 180° 472 ° ° 180° 180° 180° ° 0.1
di=350 km UT: _ 07:54:00 07:55:00 07:56:00 07:57:00 07:58:00 07:59:00 5 2 5 O 2 5 5 2 5 O 2 5 5 2 5 O 2 5 5 2 5 0 2 5 5 2 5 0 2 5 5 2 5 0 2 5 5 2 5 0 2 5 5 2 5 O 2 5 5 2 5 0 2 5 5 2 5 O 2 5 5 )
| C 4 EepTEE R a8 &3 55 v, [10*km/s] V1 v vy v vy vy v vl vl
X (k) o °% (ke i

A 4

m1/me=400, Nb/N0=0.5, Tb/T0=0.333, ACKNOWLEDGEMENT

Ti/ Te = 5 (Harris population), mpe / Qce = 2 Research at UNH 1s supported 1n part by
NSF grants PHYS-0903923 and

/ . AGS-1202537

A " REFERENCE h
‘1] Chen et al., J. Geophys. Res., 2008, doi: 10.1029/2008JA013385
2] Eastwood, et al., J. Geophys., Res., 2007, do1:10.1029/2006JA012158

y . 3] Eastwood, et al, J. Geophys. Res., 2010, doi: 10.1029/2009JA014962




