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Time evolution of the magnetic island using two-fluid simulations
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Magnetic reconnection is one of the most important processes to convert magnetic energy into kinetic energy of plasm:
particles in collisionless space plasmas. When a current sheet is sufficiently long and thin such as the Earth’s magnetotail curre
sheet, reconnection is believed to be triggered at multiple X-lines and mature with magnetic islands.

In this study, to investigate the time evolution of a magnetic island formed at a long and thin current sheet, we perform
two-dimensional two-fluid simulations using open boundary conditions. First, we examined the simple case in which two fully
balanced X-lines are set-up initially. In this case, a magnetic island is formed right in the middle of the two X-lines and inflates
with the magnetic field pile-up. Next, we examined more natural case in which two X-lines are unbalanced. In this case, while ar
inflating magnetic island is also observed between two X-lines, the stronger X-line blows off the island toward the weaker X-line.
This is because the magnetic field tensions on the island from the unbalanced X-lines are also unbalanced. In addition, sinc
this blown-off island tends to push away the plasma around the weaker X-line against the inflow of the X-line, the motion of the
island further weakens the activity of the weaker X-line and thereby the island is further accelerated toward the weaker X-line
Furthermore, we also found that the initial distance between two X-lines (corresponding to the size of the magnetic island) anc
the amplitude of the initial unbalance of two X-lines control the time-scale of the island motion.

In our presentation, we will show the results of the parameter study for the size of the magnetic island and the ratio of the
initial unbalance of two X-lines existing edges of the island, and discuss the actual time-scale of the magnetic island motion a
the Earth’s magnetotail current sheet.
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