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Magnetic Reconnection in Space
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Multi-Scale Nature of Reconnection
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Numerical
resistivity only

® Slow reconnection

® Quasi-steady
configuration

® Fast reconnection

® Quasi-periodic
process

Nongyrotropic
correction case
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Reconnection Rate and Resistivity n

X EUER RIB Dt LR D RIS

NS
JJ 5 nuoVin  — cfepe

Inertia resistivity limit
u

HRAEEEFA—H

KDKY RO L@FEKRISH




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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K. Fujimoto & RD. Sydora, - PHYSICAL
Plasmoid-induced turbulence in REVIEW
collisionless magnetic reconnection LETTERS
PRL, 109, 265004, 2012 st ey 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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System Size in the Current Model
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Toward Larger-Scale Simulation
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Toward Larger-Scale Simulation

FARRESR = AFROKRERD

Open boundary system
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Open Boundary Condition
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Birdsall & Langdon, IOP, 1995

(0 flon = 0)
Eg = jZCBE
Uz = FcBy
L OE, 20B: 2 (an )
—= = —c“—+oc — ]
[ ot Bz 6z Y
X % - o9z 2
Ey — :FCB:I?
ot oz
OEy _ 0By o (fwz )
ot - 0z © oz Tty

KDKY RO L@FEKRISH 16



Test Simulation
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Summary

We have explored a significant frontier of magnetic
reconnection using large-scale PIC simulations.

Further larger-scale PIC simulations may reveal the
connection between the turbulent x-line model and the
bursty flow signature in the downstream region.

Open boundary condition is a key technique to extend
the system size in the current density direction.

At this moment, we have confirmed that EM waves
propagate successfully cross the boundary.
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