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® |Introduction

® | arge-scale 3D PIC simulations
(Instabilities, turbulence, and anomalous
transport at the x-line)

® |[mpact of plasmoid formations

® Summary
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Magnetic Reconnection in Space
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Multi-Scale Nature of Reconnection
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® Slow reconnectid

® Quasi-steady
configuration

® Fast reconnection

® Quasi-periodic
process
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Reconnection Rate and Resistivity n
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Pioneering 3D PIC Simulations of MR
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[Zhu & Winglee, 1996; Pritchett et al., 1996; Horiuchi & Sato, 1999]
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Quasi-Steady Process of MR (~ 2000 AT 4)

[Horiuchi & Sato, POP, 1999; Pritchett & Coroniti, EPS,
2001; Karimabadi et al., JGR, 2003]
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Implication of Anomalous Dissipation:

Wave Activities [Zhou et al, JGR, 2000]
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PHYSICS OF PLASMAS 16, 042103 (2009)

3 D A Fast magnetic reconnection in a kinked current sheet
[FujimOtO ( Keizo Fujimotoﬁ:'

Solar- rial Environment Laboratory, Nagova University, Furoh-cho, Chikusa-ku, Nagoya,

F uJ | moto Aichi 4 01, Japan
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m;/m, Dependence of the DKI
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[Daughton, POP, 1999]
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Massively Parallel AI\/IR-_PI

[Fujimoto, JCP, 2011]
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Time Evolution of the Current Sheet

~ 1011 particles Surface: |J|, Line: Field line
~ 6 TB memory Color on the surface: Ey, Cut plane:Jy
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Wave Properties: Linear Anal
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The wave survives even for m/m_=1836.
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Anomalous Transport at the X-line
<5(n{5{_’€) % & §> / (ne)
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Plasmoid-Induced Turbulence
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Local turbulence
enhancement

Propagation along
the field line

Intensified turbulence
at the x-line
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K. Fujimoto & RD. Sydora, PHYSICAL
Plasmoid-induced turbulence in REVIEW
collisionless magnetic reconnection [ _ETTERS.
PRL, 109, 265004, 2012 vty 28 DECEMBER 2012
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Surface: [Vex|, Line: Field line
Color on the surface:Vex, Cut plane:Vex
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Observation in Earth Magnetotail

i High
speed
earthward
flow
region

[Sergeev et al., Space Sci. Rev., 1996]

BEF event

[Angelopoulos et al., 1992]
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