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Relationship between Hall effect and reconnection rate with multi-hierarchy sim-
ulation

#Keita Akutagawa®), Shinsuke IMADA'), Munehito SHODA)

(IDepartment of Earth and Planetary Science, Graduate School of Science, The University of Tokyo

Magnetic reconnection is a multiscale phenomenon; fluid and particle scales interact. Particle-in-cell (PIC) simulation
which can describe plasma kinetics is widely used for understanding collisionless magnetic reconnection. However, PIC
simulations cannot cover the MHD scale such as solar flares which has 10® scale gap due to its expensive computational
cost. Multi-hierarchy simulation - which solves both MHD and PIC simultaneously - is a promising approach to understand
cross-scale coupling in magnetic reconnection.

We performed simulations of magnetic reconnection with changing the size of PIC domain using our multi-hierarchy sim-
ulation code KAMMUY. We found that although the Hall magnetic field does not exist in the MHD region, the reconnection
rate is comparable to that obtained from PIC simulation. It suggests that kinetic or Hall effects are only important for diffusion
region, and may not necessary for reconnection rate in large systems.
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