T he Scaling of Collisionless, M agnetic Reconnection for Large Systems

M.t . Shay, J. F. | rake, and B. | . Rogers
Institute for Plasma Research, | niversity of Maryland, College Park, MI 20742

R. E.! enton
| epartment of Physicsand i stronomy, | artmouth College, ! anover, | ew ! ampshire

I BSTRI CT. | ybrid simulations with electron inertial, along with analytic scaling ar-
guments, are presented which demonstrate that magnetic reconnection remains! Ifvénic
in a collisionless system even as the macroscopic scale length of the system becomes very
large. Thisfast reconnection isfacilitated by the whistler physics present near the x-line,
which induces large €electric elds in the out®ow direction and accelerates the ions to
their | Ifv@in speed within a microscopic distance of the x-line. The reconnection rate is
found to be a universal constant corresponding to an in°ow velocity towards the x-line
of around 0.1 c,.



