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Electron-ion scale coupling in the magnetic reconnection
process
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According to results of recent simulation studies, the magnetic
reconnection rate seems to depend on ion dynamics rather than

on electron dynamics. Since the reconnection electric field

in the vicinity of the neutral line is generated by the electron
dynamics around the neutral line, there should be a meso-scale
coupling process between ions and electrons. In order to understand
such aelectron-ion coupling process, we carried out 2D particle
simulations of the magnetic reconnection with different mass

ratios. We confirmed that the magnetic reconnection rateis
independent of the mass ratio, and found that the spatial scale

of the electron diffusion region can be scaled by the square

root of the product of the ion inertialength and the electron
inertialength.
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