Cluster survey of the mid-altitude cusp
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We have performed a statistical study based on four times three months of Cluster data taken in the dayside magnetosphere, representing 120 orbits. Out of 960 possible cusp crossings only 261 passes were actually identified as cusp crossings according to our criteria. From those crossings and from the 3D capability of the Cluster mission, we have had access to a wealth of information on the dynamics of the cusp, its morphologies and its particle content.

For the first time, the multipoint capability of Cluster has allowed us to study in situ the response of the cusp to changes in interplanetary magnetic field (IMF) orientations: the time required for the cusp width to fully adjust is larger than 20 minutes and the motion of the cusp triggered by the rotation of the IMF has a velocity proportional to the variation in Bz: Vcusp = 0.024 ΔBz, the cusp velocity being in °/min and ΔBz in nT.

Regarding the morphology, the occurrence of nicely dispersed ion structures in the cusp is 34%. Not less than 56% of the cusp crossings fall in our “discontinuous” or “irregular” categories. A few cases of discontinuous cusps occurring under stable IMF conditions have been spotted. They all occur when the IMF is dominated by its East-West component, which is expected for both anti-parallel and component reconnection hypotheses but their wide in local time  and latitudinal distributions is a priori not compatible with the anti-parallel reconnection hypothesis solely. 
We have compared the ion densities in the solar wind and in the cusp (right-hand side figure). It appears that the normalized density in the cusp, η, is around 3 on average. The average density in the cusp is found to be higher under northward IMF while the normalized density is smaller for northward IMF than for southward IMF, suggesting that the efficiency of reconnection is greater under southward IMF.

