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Location of magnetic reconnection lines at the low-latitude dayside magnetopause
estimated from 8 years of THEMIS observations
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Magnetic reconnection at the Earth’s dayside magnetopause is the most important physical process by which solar wind plasn
enters the magnetosphere. This process connects the interplanetary magnetic field (IMF) with the geomagnetic field at an X-Iin
formed in the magnetopause current layer. The occurrence of magnetic reconnection at the dayside magnetopause and locatior
X-lines affect the efficiency of the solar wind transfer. It has long been studied, however, the actual location of X-lines and its tilt
angle have not been made clear. We report the statistically investigated occurrence pattern and velocities of the reconnection je
observed at the dayside magnetopause, based on plasma and magnetic field data from the THEMIS spacecraft and also estime
the location of X-lines.

The five identical THEMIS spacecraft have observed Earth’s magnetosphere since launched in 2007, although two spacecre
observed the region only until 2010. We used low energy ions and magnetic field data taken in the dayside magnetopause regit
within the magnetic local time range of 6 to 18 hours. Among full magnetopause crossing events, flows with a speed tangentia
to the magnetopause significantly higher than the magnetosheath flow are chosen as candidates of reconnection jets. The Wa
relation is used to test whether it is generated by reconnection. The events that have the following characteristics were exclude
fluctuations in the solar wind dynamic pressure or IMF were extreme, or the jets came from drifted multiple X-lines that involve
flow reversals and an enhancement of the total pressure of order a few nPa. We also estimated the location of X-lines based
the occurrence pattern and directions of reconnection jets. We discuss effects of the IMF clock angle and geomagnetic dipole ti
angle on the location of X-lines and its tilt angle.
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