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The dynamical picture of fast magnetic reconnection to be cleared up with a newly
developed high-resolution MHD simulation

# Yusuke Ohyama[1l]; Soshi Kawai[2]; Masaki Fujimoto[3]
[1] Earth and Planetary Science, Tokyo Univ.; [2] ISAS/JAXA,; [3] ISAS, JAXA

Magnetic reconnection is one of the most important processes in helio- and astro-plasmas. Due to strong interest in its large
scale consequences, many numerical simulations based on resistive MHD have been performed. It, however, has been argt
that resisitive MHD is not the right framework to deal with vigorous reconneciton and that Hall effects need to be included for
high reconnection rate to be recovered (Or, resisitve MHD cannot properly describe fast reconnection process).

Here we show that a high-order accurate MHD code does reproduce fast reconnection. The simulation code solves ideal MHI
equations unless dissipation is needed. Dissipation is added only when and only where current density exceeds a limit to distul
the stability of the numerical simulation.

Our idea is that dissipation due to non-MHD effects in natural plasmas emerge mostly in the same way: This is the basis fo
us to consider that the recover of fast reconnection by our code as a natural thing.

Even with the simplest setting intended for a demonstartion of fast reconenciton at a single X-line, time-dependent, turbulenc
effects are visible in our results.

Beyond the simplest demonstration, we show results from various initial settings in which dynamic behavior of an X-line
appears in response to an external condition that it is surrounded by.
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