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2. Data Structure

]1. Introduction

Local kinetic processes in space and laboratory plasmas are, in many cases, consid-
ered to have a significant impact on global-scale energy transport and conversion pro-
cesses. Magnetic reconnection 1s a typical case in which microscopic processes in the
diffusion region, formed around the magnetic X-line, can control the MHD-scale dy-
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3. Particle Splitting & Coalescence

The number of particles per cell 1s controlled by splitting particles in fine cells and
coalescing them in coarse cells.

(a) Splitting in 2D (b) Splitting in 3D (c) Coalescence
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4. Basic Equations B
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ot _ o . 6. Summary

\ At ) We have successtfully developed a new EM-PIC code with the AMR both in the 2D and 3D sys-

tems. In order to control the number of particles per cell, the present code also performs the par-
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- ticle splitting and coalescence.
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We have demonstrated that the AMR and particle splitting-coalescence techniques, combined
L _ 2V % B"" +B" G2 e Gk U2 ez EOE?ZH - E; with the EM-PIC code, enable efficient high-resolution simulations of the plasma sheet, and
. +1At . . +12 , : o At can be a promising method for studying physical phenomena which include a number of physi-
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