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lon kinetic effects on collisionless magnetic reconnection: lon temperature anisotropy
and slow shocks
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Observations of ISEE and Geotail satellites suggest that two pairs of slow shocks attached to the reconnection diffusion regio
play an important role on the conversion of magnetic field energy into the kinetic and thermal energy of plasmas in earth magne
totail. In addition, many MHD simulations also support the existence of slow shocks in magnetic reconnection. However, none
of the numerical calculations with hybrid codes, where ions and electrons are respectively treated as kinetic particles and fluid:
have confirmed slow shocks in the magnetic reconnection.

Although both theoretical and numerical studies about the slow shock have shown that the ion temperature parallel to the mag
netic field is higher than the perpendicular temperature in the shock downstream region, observations by the Geotail satellite, i
contrast, reported the existence of the higher parallel temperature behind slow shocks. Preceding studies of the magnetic recc
nection with hybrid codes also support the higher temperature in the direction parallel to the magnetic field along reconnectiot
layers. The theoretical study about slow shocks with the one-dimensional time stationary assumption indicates that if an iot
temperature is higher in the parallel direction, it is difficult to form slow shocks. But no hybrid simulations have confirmed it.

First in this study, using a two-dimensional electromagnetic hybrid code, we performed a large scale simulation of the mag-
netic reconnection with higher-resolution compared to previous studies. This calculation did not make much difference in the
structure of reconnection layers and showed little evidence for slow shocks. Then, we demonstrate a very large scale humeric
calculation, where one can expect both the sufficient dissipation of ions and the relaxation of the temperature anisotropy alon
the reconnection layers. In addition to this large scale simulation of the magnetic reconnection, we show some results of th
one-dimensional slow shock simulation with the presence of the ion temperature anisotropy. And we will discuss the relation
between the ion dissipation and the temperature anisotropy in detail.
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