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Time development of Dipolarization Front and its interactions with the dipole region
obtained by full-particle simulation
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A front of bursty bulk flows with largeB. (northward component of the magnetic field) are generated by magnetic reconnec-
tion in the magnetotail, is called Dipolarization Front (DF). Under the picture of Near-Earth Neutral Line model, which is one
of the models explaining the triggering mechanism and development of a substorm, compressions of the dipole region by DI
and pileups of the magnetic fluxes carried by flows cause a considerable incréBsernithe night-side magnetosphere. There
are no full-particle simulations that examine the case in which DF approaches the dipole region, although there are a numbe
observational studies of DF with spacecraft data.

In this study, we have performed a 2-1/2 dimensional full-particle simulation for the initial magnetic configuration akin to
Earth’s dipole magnetic field together with a stretched magnetic field by a thin current sheet. We have generated the magnet
reconnection and earthward plasma flows accompanieB byand examined the time development of the front of the flow, i.e.

DF, until it approaches the dipole-like region.

In the simulation, theB. carried by the reconnection flow piles up slightly away from the dipole-like region because of the

two dimensionality and periodic boundary condition. Time variations in several physical paramBsteds:(westward current,
N: particle density) near the DF in the simulation show the similar features to observations by THEMIS probes [Runov et al.,
2011]. We also compare time development of energy pitch angle distribution (PAD) to that of the observation. Energy fluxes
near 0, 90, and 180 degrees of ion’s PAD increase after the arrival of the DF in our simulation, whereas those of electron’s PAL
increase in the observation. This result indicates that Betatron and Fermi accelerations which cause the increase of electror
energy flux do not work in this simulation system. The ion’s PAD calculated at an off-equatorial location shows the increase of
energy flux near 0 and 180 degrees, and this character is also similar to that of electron in the observation.
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