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Structures of the Hall magnetic field in the dayside magnetic reconnection inferred from
Geotail data
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Using Geotail data, we have investigated relationships between Hall-field structures and physical parameters in magnet
reconnection at the dayside magnetopause. In the magnetotail, symmetric reconnection generally occurs, since upstream ce
ditions of magnetic field and plasmas are almost the same between the northern and southern sides. On the other hand, at
dayside magnetopause, asymmetric reconnection tends to occur, because properties of magnetospheric and solar wind plasi
that contribute to the dayside magnetopause reconnection are quite different. In addition, while magnetotail reconnection has
qguadrupole structure of the magnetic field due to the Hall effect, dayside reconnection has basically a dipole structure. In th
present study, we used simultaneous sign reversals of the ion outflow velocity and the magnetic field observed by Geotail fror
year 1994 to 2014 as criteria to select reconnection events, and selected 26 dayside reconnection events where Geotail crossec
neutral line of the reconnection.We find that the reconnection events have either quadrupole or dipole structure in the duskwar
magnetic field componenBy, ). We further investigated the magnetic field structure near the neutral line by analyzing changes
in the ion density and magnetic field when Geotail passed near the neutral line. In the quadrupole-structure cases, the avera
ratio of the ion density in the magnetosheath to that at the magnetopause is 7.5, and the averagg.ratiohaf magnetopause
to |B, |in the magnetosheath is 1.5. On the other hand, in the dipole-structure cases, the average ion density ratio is 36.1, ar
the average magnetic field intensity ratio is 2.7. These values are greater than those for the quadrupole structure. These rest
indicate that dayside reconnection has the dipole structure in the Hall magnetic field when density asymmetry is large and th
electron flux from the magnetosheath is much larger than that from the dayside magnetosphere. Under the condition, Hall cul
rents due to magnetosheath electrons moving from the magnetosheath to the magnetosphere along the separatrix can form
dipole magnetic field structure.
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