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Magnetic Reconnection in Space

[Magnetospheric substorms ]

In order to explain the explosive
energy conversion due to
magnetic reconnection, a fast
reconnection with the
reconnection rate (normalized
by the upstream values)

(http://www?2.nict.qo.jp/dk/c232/)

[Solar flares] E..~0.1V,B,
” e | has to persist for the time scale of
J » " k the phenomena in space plasmas
% . l a few minutes ~ a few hours.
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Whistler Mediated Reconnection

Mandt et al. (1994), Biskamp et al.(1997), Shay et al.(1999), ...,
Drake et al., (2008)
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Whistler mode: A ~ A, ~ 10 km, T ~ m@'l ~ 103 sec

) K AFREL RIS 38FE (L ~ 105 km,
T~ 102 sec)ZHIfEIL TLNSD H ?

(> Whistler physics 3% T4 fast reconnection MEIRIN 5, A
Hall-less hybrid simulations [Karimabadi et al., 2004]
Electron-positron reconnection N

< Bessho and Bhattacharjee, 2005; Fujimoto, 2006] y

4 _ . . _ R R

> Whistler physics A& > T+ fast reconnection DSz,
Large-scale particle-in-cell simulations
L [Daughton et al., 2006; Fujimoto, 2006] )
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Farrell et al. (2002, 2003), Deng et al. (2004), Wei et al., (2007)
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Purpose of the Present Study
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Simulation Model

2D-EM-PIC 2RTEHMFI—F)
+ AMR (GE&E M EREF) + LF D ELE

[Fujimoto and Machida, 2006;
Fujimoto and Sydora, 2008]
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c/V, = 29,
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Perpendicular Comp. of the Transverse Field: E; |
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Electromagnetic Waves at the Downstream Region
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Wave Dispersion for the EM Mode
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Condition for the Whistler Emission
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Comparison with Satellite Observations
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Summary and Conclusions
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