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Abstract Using the magnetic field and plasma data from Cluster spacecraft, the effect of Interplan-

etary Magnetic Field (IMF) clock angle Φ and cone angle θ on the Field-Aligned Currents (FAC)

occurrence rate at the Plasma Sheet Boundary Layer (PSBL) in the magnetotail is investigated.

There were more FAC cases occurred when IMF was within the 0◦ < Φ < 180◦ clock angle range

comparing with the range of −180◦ < Φ < 0◦. It indicated that FAC occurrences were associated

with duskward IMF (IMF By > 0). Also, there were more FAC cases occurred when the IMF was

within the 90◦ < |Φ| < 180◦ clock angle range. It supported that FAC occurrences were associated

with southward IMF (IMF Bz < 0). Most of the FAC cases occurred when IMF was within the

θ > 30◦ cone angle. In addition, a few of FAC cases occurred when the IMF clock angle was in the

θ < 30◦ range regardless of the value of Φ. The occurrence rate of FAC was the largest when θ > 30◦
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and 140◦ < Φ < 160◦.
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θ = arccos(|Bsx|/Bst). (2)
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