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1. Introduction

Non-MHD processes can affect
MHD-scale dynamics.
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(Cowley, 1985)

lon and electron-scale processes /4

- . Diffusipn:Region
are coupling and determine the 7 .
MHD-scale structure. /
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1. Introduction

ThED BLMER)a7123> (fast reconnection) &[&. . .

ya:49<,323h 3R (reconnection rate)
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1. Introduction

lon  Electron
M)A avDEEEETIL

> Hall mediated reconnection (GEM
Reconnection Challenge, 2001)
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reconnection electric field/v, B,

.
Ey+ (VxB)y= E(J X B)y

\ 7

—
Hall term

Due to periodic
=G BIZ BAILZIEDRELVY boundaries
IR EBHEIA S, [eg., Bim |
etal., 2001]
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it [Hesse et al., 2001]
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2. EM-PIC model with adaptive mesh refinement
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2. EM-PIC model with adaptive mesh refinement
BN NPy = I (ALl A\ T S 3Ap. ~ 1k

Magnetotail L obe [Birdsall & Langdon, 1995]
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2. EM-PIC model with adaptive mesh refinement

1 Elapsed walltime
---2--- Number of cells
| —>%— Number of particles |

\

2D without AMR

2D with AMR

2D with AMR and PS
3D without LHDI

3D with LHDI
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Elapsed walltime (1 0 min)

Without AMR With AMR With AMR &
Particle splitting

m,/m, = 100,
Maximum resolution: 1024 x 1024
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3. Large-scale evolution of reconnection in 2D system

Fujimoto(2006): mi/me=100, 122.9 X 30.7 A (8192 X 2048)

GEM(2001): mi/me=25, 25.6 X 12.8 A (512 X 256)

ETEIRE o< (m/m,)52
FTEMEIFEIXGEM (2001) M 11.54%
B KFR{EEEIZGEM (2001) 1284

B8Rt —@STEL 13



3. Large-scale evolution of reconnection in 2D system

> Hall mediated reconnection (GEM
Reconnection Challenge, 2001)
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3. Large-scale evolution of reconnection in 2D system

799

51.4, mj/me=100
7, mi/me=1
4, mj/me=1
------ x*1z=123*%123 , mj/me=1
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3. Large-scale evolution of reconnection in 2D system
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4. Large-scale evolution of reconnection in 3D system

> HAABORE

B, = B, tanh(z/1) L, xL, XL,

J, = J, sech?(z/ 1) =30.7 A, X 7.7 A, X 30.7 A,
RARRE:

N, X N, X N,=1024 x 256 x 1024

m.J/m, = 25
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4. Large-scale evolution of reconnection in 3D system
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Lower hybrid drift instability (LHDI)
Kink-type instability

Tearing instability| Z{£>5FE E 15
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4. Large-scale evolution of reconnection in 3D system
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4. Large-scale evolution of reconnection in 3D system

(a) Without kink mode
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4. Large-scale evolution of reconnection in 3D system

Pyz<0 Pyz=0
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4. Large-scale evolution of reconnection in 3D system
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4. Large-scale evolution of reconnection in 3D system

» 2RTYZEmEICEITHV2ab— 3y

m;j/me=25
mj/me=100
m;/me=400

> FUOENICIFHSZRET H3)
RHH5.

[e.g., Ozaki et al., 1996; Shinohara et al.,
2001; Morioka et al., 2007]
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4. Large-scale evolution of reconnection in 3D system
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4. Large-scale evolution of reconnection in 3D system
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5. Summary
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