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MagnetiC Reconnection Line:Field line, Contour: n,

Arrow:V,

® Change in field line topology

® Plasma acceleration and
heating




Magnetic Reconnection in Space
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Multi-Scale Nature of Reconnection
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Grid spacing
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Num of particles per grid

Memory requirement per grid

Field (ng, Jg, E, B)| __ Particle (X, V)
14 X 4 Byte (12 X4 Byte) X 107
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AMR-PICa—F (rujimoto, Jcp, 2011]

(Adaptive Mesh Refinement — Particle-in-Cell)
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AMR-PIC Simulations

Tomeeizo/AMR_code/2d_main_cye_doutputixTeTmgibnddppipart/840_1111.inp
38

def3d_main_cyc_3 gibnddp/partiyzx0.00_057_111Ling

3.8

t=

-0:24 —0.0z

882012 oo o035 10 14 19 24 29 34 38
[ [ T T | |

0.00 0410 020 0,530 0,40 0.50 060 0,70 0.80 0.80 1.00




AMR-PICaO—F DR H

SS2012




B EBHF(EMPIC)O—F

[Birdsall and Langdon, IOP, 1991]
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Staggering Grid Scheme I[Yee, 1966; Buneman, 1968]
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von Neumann®®&
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k Similar to a fully
threaded tree
(FTT) structure
(Khokhlov, 1998).

[Fujimoto & Machida, JCP, 2006]
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HBHEFDDE-$£4E [Lapenta, JCP, 2002]
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Simulation Setup

Fujitsu FX1, 1024 cores

B, = -B, tanh(z/1)
Jy = -Jg sech?(z/2) L i =100

Max resolution:
4096 X 512 % 4096 ~ 1010

Max number of particles
lon + Electron ~ 101

Max memory used ~ 6TB
81A; ~ 10Re
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Time Evolution of the Current Sheet

Surface: |J|, Line: Field line
Color on the surface: Ey, Cut plane:Jy
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Anomalous Momentum Transport
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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




Plasmoid-Induced Turbulence

Information
propagates at
Vp ~V,
(B =0.5B))
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