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Abstract Collisionless magnetic reconnections with different initial temperature gradients
across the current sheet are studied through two-dimensional Darwin Particle-in-cell
simulations. Due to asymmetric properties of the temperature and density, it is found that the
plasma flow, electric field, and magnetic field structures as well as the reconnection dynamical
process exhibit significant differences from that in the symmetric case. Through the case
studies, the results can be concluded: (1) In the asymmetric cases, electrons drift from the
high density region to the low density region, which leads to form a current loop along the
saperatrix in out-flow region; (2) Intense charge separation appears near the edge of the
magnetic island in the high temperature and low density region and results in a large
perpendicular electric field structure. The amplitude and the scale of the electric field are
linearly proportional and inverse to the temperature gradient, respectively, For the case
Tm/TS=5, where T and T, represent the temperature in magnetospheric side and

magnetosheath side respectively, the amplitude of E, will be 0.71 and the scope is of the
same order of the electron inertial length d_, which are in good agreement with the

observations;
ratio.

(3) the reconnection rate will decrease with increase of the temperature
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