AMR-PICO—FBEDRA 2k

(Ref. Fujimoto, JCP, vol.230, 8508, 2011)
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AMR-PIC Simulations
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Berger and Oliger (1984), Berger and Colella (1989

® MHD + AMR
Groth et al. (2000), Toth et al. (2012) (U Michigan)

® PIC + AMR (N-body code)

Villumsen (1989), Kravtsov et al. (1997), Yahagi and Yoshii
(2001)

® ElectroStaticPIC + AMR Vay et al. (2004), Colella et al.(2010)

® ElectroMagneticPIC + AMR

Vay et al. (20047?), Fujimoto & Machida (2006),
Fujimoto (2011)



[Fujimoto & Machida, 2006; Fujimoto & Sydora, 2008,
aﬁ E Fujimoto, 2011]
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BAIF(EMPIC)3—F  [Birdsall and Langdon, IOP, 1991]
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[Villasenor & Buneman,
1992]
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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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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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812, ~ 10Re

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 : Ty
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Wave-Particle Interactions
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EM vs. ES Turbulence Effects
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