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Overview

® Introduction

® 3D PIC simulation
Wave activities around the X-line
Impact of plasmoid formations

® Linear wave analysis

® Summary



Multi-Scale Nature of Reconnection
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Observations of Wave Activities
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Dynamical Current Sheet [rujimoto, Pop, 2006;
_ _ Daughton et al., PoP, 2006]
2D PIC simulation

Jhome fkeizo/AMRB_code/2d_main_cyc_r/output/x 10z 3mg3bnddp/part V3569.f1d

1.7

38

-3.8

30.7 38.4 46.1 53.8 61.4 69.1 76.8 845 92.2

4

-2.00 -0.30 1.40 310 480 6.50 &.20 4.90 11.60 13.30 15.00

Thin current layer: Elongation

Plasmoid formation

IPELS2013@Hakuba )



Purpose of This Study

® Generation mechanism of the waves at
the X-line.

® Impact of the plasmoids in 3D system.
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Simulation Setup

AMR-PIC-3D code

on Fujitsu FX1 (1024 cores)
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[Fujimoto, JCP, 2011]

m,/m, = 100

Max resolution:
4096 X 512 x 4096 ~ 1010

Max number of particles
lon + Electron ~ 101

Max memory used ~ 6TB



Time Evolution of the Current Sheet

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




DiSSiatiOn Mechanism [Fujimoto & Sydora, PRL, 2012]
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Anomalous Transport at the X-line
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Plasmoid-Induced Turbulence
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Information
propagates at
Vp ~ VA*
(B" = 0.5B,)
[Fujimoto & Sydora,

PRL, 2012]
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Plasmoid-Induced Turbulence
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Wave Properties

®=0 tly Simulation results
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Wave Properties: Linear Anal
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Summary

Large-scale 3D PIC simulation has been performed to
Investigate the dissipation mechanism of collisionless
magnetic reconnection under anti-parallel and symmetric
configuration.

Plasmoid formations are important to enhance the EM
turbulence relevant to the magnetic dissipation.

The linear analyses revealed the properties of the EM
mode:

® (Dci < Oy < (DLH,
® Shear-driven instability,
® | arge growth rate even for m/m_=1836.
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