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Magnetic field depression at the Earth’s surface during ENA emission fade-out in the in-

ner magnetosphere
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Using data from the high-energy neutral atom (HENA) imager onboard the IMAGE satellite, we examined the relation between
the SYM-H index and the ring current energy during a storm main phase. The energy range of the energetic neutral atom (ENA
flux data used here is 16-120 keV for hydrogen ariB0 keV for oxygen. From the data for the period 2000-2002, we selected
24 storm main phase events during which the IMAGE satellite was located at a geomagnetic latittrebadegrees and a
geocentric distance af=6 Rg. According to the Dessler-Parker-Sckopke (DPS) equation, the ring current energy is expected
to increase as the SYM-H index decreases. When the ENA energy flux is superimposed as a function of the SYM-H index fol
all 24 events, their overall correlation is negative; that is, the relation between the ENA energy flux and the SYM-H index is
generally consistent with the DPS equation. However, an analysis of individual events showed only 10 events (42%) in which the
ENA energy flux was negatively correlated with the SYM-H index (negative correlation events). There were 10 events showing
no clear correlation between the ENA energy flux and the SYM-H index (no correlation events), and 4 events which contradictec
the DPS equation (positive correlation events). In the superimposed plot, we noted that a smooth curve can be drawn for a
upper limit of the data distribution, and data from the no correlation or positive correlation events create downward branches ir
the distribution. These observational results are not explained by the conventional DPS equation but by the “generalized” DP:
equation, which includes a term representing energy stored in the stretched magnetic field. We can reasonably presume that 1
stretched magnetic field prevents energetic particles from being injected into the ring current. From the generalized DPS equi:
tion, we conclude that the total (kinetic and magnetic) energy stored in the stretched field and ring current loss mechanisms ai
important for understanding the relation between the ground magnetic field variation and ring current energy variation.



