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The inverted-V is an energetic electron precipitation event, which can be seen as a V-shape

structure in electron flux spectrograms, and causes intense auroral arcs. Previous satellite

observations have suggested that some inverted-V structures, corresponding to the upward field-

aligned current (FAC), would accompany the downward FAC adjacent to them [Marklund et

al., 1997, 2004, 2011; Baddeley et al., 2017]. Marklund et al. [2011] conducted the in-situ

observation of the parallel electric field in the auroral acceleration region, which was associated

with the inverted-V, and reported that the structure would be stable for some minutes at least.

However, the detail characteristics of the inverted-V phenomena that accompany the downward

FAC adjacent to them are still unclear. In this study we conducted a statistical analysis to identify the characteristics of
these current systems, using precipitating electron and magnetic field data from the DMSP spacecrafts (F16, F17, F18)
in 2015 and 2016. Aurora image data (557.7 nm and 630 nm) from an all-sky imager at Longyearbyen, Svalbard are
also used to track the time evolution of the upward current region.The result of the analysis indicates that the upward
FAC density, i.e., the inverted-V current density is much correlated with the?density of the downward FAC located
equatorward of the V-shape structure. We also identified the auroral events that in which the auroral black structure
appeared on the equatorward side of the intense aurora arc, corresponding to the inverted-V. These facts suggest that
the downward FAC equatorward of and adjacent to the inverted-V may play an important role for the formation of the
inverted-V structure. In addition, the relation between the peak energy of the inverted-V accompanying the
downward FAC and its upward FAC density will be discussed in terms of the linearized Knight relation.
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