Flux transfer events: Bursty reconnection at the Earth’s magnetopause
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A flux transfer event (FTE) is a burst of reconnection at the Earth’s magnetopause (the boundary between terrestrial magnetic field lines and the interplanetary magnetic field). FTEs can be observed either via their in situ signatures (in the magnetic field and plasma distributions) or by the effect they have on the ionosphere (pulsed flows and poleward-moving auroral and radar features). Early work showed that FTE occurrence at the dayside magnetopause is correlated with intervals of southward-directed interplanetary magnetic field (Rijnbeek et al., 1984; Berchem and Russell, 1984). In this talk, we present an overview of recent work that we have carried out on FTEs using in situ observations from the European Space Agency’s four-spacecraft Cluster mission, supported by ionospheric observations from the SuperDARN radar network. We examine three main topics. First, we discuss the occurrence of FTEs when the interplanetary magnetic field is northward. Under such conditions, magnetopause reconnection may occur at high latitudes, but the net force exerted on the FTE structures may drag them equatorward, where they can be observed in the post-terminator region (Fear et al., 2005). Second, we consider the more general matter of FTE motion in a range of interplanetary magnetic conditions. We compare the velocities of FTE structures (deduced from multi-spacecraft observations) with a simple model of open field line motion developed by Cooling et al. (2001), and find that the model explains the observed motion of open field lines across the magnetopause reasonably well (Fear et al., 2007). Finally, we present some observations of FTEs made by the Cluster spacecraft at their largest separation of the entire mission (~10,000 km), along with supporting ionospheric observations, which show that FTE structures at the magnetopause can exist with a variety of azimuthal extents, either extending further azimuthally than they do poleward, or existing as more spatially localized features (Fear et al., 2008a,b).


