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It 1s widely believed that magnetic reconection plays an important role in the magnetospheric substorm and the solar flare. However, physical processes around the diffusion region are
not well understood. Recently, 1t has been suggested that multi-scale coupling process should be important in the reconnection triggering and the anomalous plasma heating and accel-
eration around the diffusion region. Now, 1t 1s necessary to conduct a self-consistent large-scale simulation including phenomena with various scales to describe multi-scale coupling.
However, a realization of such a simulation with an ordinary PIC technique 1s still difficult because electron-scale phenomena are very localized in 1on-scale or MHD-scale system.

To overcome this difficulty, we have made a new 2-1/2 dimensional electromagnetic particle code with adaptive mesh refinement (AMR) technique. The AMR technique dynamically
subdivides the cells that satisfy a certain refinement criterion, which 1s defined by local electron Debye length and electron flow velocity 1n the present case, and it 1s quite effective to
achieve high-resolution simulations such as those around the X-type neutral line.

In this paper, we show our recent results of test simulations and preliminary results on the time developing of the [ Harris plasma sheet using the newly developed electromagnetic
full-particle code with AMR technique.
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Test Simulations Simulation Results of the Plasma Sheet

Our code is checked against the Landau damping of the Langmuir We have performed simulations of the plasma sheet using our AMR code. We adopt the Harris current sheet as an initial

waves that propagate across the regions with different size of cells. condition. The initial parameters are as follows;

We find the Langmuir waves propagate properly across the boundaries,
that 1s, neither remarkable noise nor wave reflection are shown 1n
the boundaries.

The initial magnetic fields are given by,
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The simulations of the Landau damping and Harris-type plasma
sheet 1ndicate that the AMR technique 1s successfully applied to
the ordinary PIC code and high-resolution simulations are
effectively realized.

We are now parallelizing our code and will achieve a particle We confirmed the cells that satisfy the refine-
simulation with the spacial dynamic range of 10% to 10°, which ment criteria are dynamically and adequately
enables us to perform a global simulation including multi scales = divided in our code . We realized effectively
from the electron scale to the MHD scale. high-resolution simulations of the plasma sheet.




