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The Cluster spacecraft provide unique 3-D measurements of the magnetic field at the Earth’s bow shock. Applying
the Curlometer analysis method to the observed spatial gradients of the magnetic field leads to a direct estima-
tion of current densities and directions based on Ampere’s law. We carry out the first comprehensive statistical
investigation of the bow shock current system based on a large number of Cluster bow shock crossings both at the
quasi-perpendicular and the quasi-parallel shock during arbitrary IMF configurations. Current properties at quasi-
perpendicular shock geometries are in good accordance to theory and existing simulations. In contrast to that,
currents observed at quasi-parallel shocks and next to the foreshock region feature distinct variations in direction.


