R BERFEICEDITSATHIF
(AMR-PIC) > 2alb—i 3y

A =

BT XXE 2t se



> BB, BRE ey ERELTWYE
{a] N 2

> AMR-PICO—K (B %
> I DHTAER

> FED

SS2012

(X



SS2012




Magnetic Reconnection Line:Field line, Contour: n,

Arrow:V,
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® Change in field line topology

® Plasma acceleration and
heating
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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 X 4 Byte) X 102

[ FIATAE A TSR E

SS2012




ERNSYDR/NIVEE

g

I 10

o
=
S 100
S
=
o
=

o

1,000 10,000 100,000 1000000 10000000

# of cores

SS2012



A |\/| R-P | C: — P [Fujimoto, JCP, 2011] [ BEEEDHIRT Ax < BKDe]

(Adaptive Mesh Refinement — Particle-in-Cell)
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AMR-PIC Simulations
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S B A F(EMPIC)O—F

[Birdsall and Langdon, IOP, 1991]
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Staggering Grid Scheme I[Yee, 1966; Buneman, 1968]
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Cell Level

Similar to a fully
threaded tree
(FTT) structure
(Khokhlov, 1998).

Cell
[Fujimoto & Machida, JCP, 2006] ,
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Fine-to-Coarse Operation
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HBAFDDE|-#ES [Lapenta, JCP, 2002]
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Simulation Setup

Fujitsu FX1, 1024 cores

B, = -B, tanh(z/1)

J, = -J, sech?(z/4)
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m,/m_ = 100

Max resolution:
4096 X 512 % 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

t=12.00
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Anomalous effects




Plasmoid-Induced Turbulence
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Propagation along
the field line

Intensified turbulence
at the x-line
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Plasmoid-Induced Turbulence

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