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Particle simulation of magnetic reconnection with neutral particles
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Magnetic reconnection is a physical process which varies magnetic field topology and accelerates charged particles in plasn
with an anti-parallel magnetic field. In such a way, the magnetic reconnection plays an important role in various space plasma:
Simulations of magnetic reconnections have been studied under many conditions and with various methods. Among those, t
particle code is suitable to simulate short time and small scale phenomenon. However, most of previous studies with the particl
code focused mainly on fully-ionized plasma, and the study on the partially ionized plasma is relatively rare.

There are several examples of the system where plasma and neutral particles co-exist in an anti-parallel magnetic field, fc
example the dayside magnetosphere of Mercury, the ionosphere of Venus.

In this study we combine 2-1/2 electromagnetic particle code with Monte Carlo code for collisions between the plasma and
neutrals, and conduct the simulation of the magnetic reconnection. We compare the simulation results with and without collisions
and discuss the effect of the collisions on the magnetic reconnection.

Under the condition in which the collision occurs frequently, occurrence of plasma outflow and variations in the magnetic field
topology are prevented in the collisional case. On the other hand, quadrupole structure of magnetic field is produced. The reas:
for this is possible due to the difference of the effect of the neutral particles to electrons and ions.
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