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Effects of the ring current decay rate on the energy state of the magnetosphere

XU Wen-Yao, DU Ai-Min

Institute o f Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China

Abstract Geomagnetic storms are mainly resulted from the ring current, the decay rate of which

is one of the key parameters for estimating energy budget of the magnetosphere and for storm

prediction. Two new criterions are proposed in this paper for evaluating the decay rate: (1) the

E-criterion: the total energy balance for a storm event, or balance between the integrated energy

input and output during whole course of the event; (2) the L-criterion: the total energy balance

for a long interval, or balance between the integrated energy input and output for a long interval.

Several models of decay rate are examined by using 44 selected storms during 1998 ~2003 and an

11-year-long continuous record for the 23rd solar cycle (1998~2008). The results show that the

models PA1978 and XD2010 show fairly well energy balance for all the storm events, satisfying

the E-criterion. In addition, the two models fairly well satisfy the IL-criterion, exhibiting

enhanced energy dissipation during major storm events and long-term energy balance.

Keywords Ring current, Decay rate, Magnetosphere energy budget, Solar wind-magnetosphere

coupling, ¢ function
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energy AE during the 23-th solar cycle, calculated for different models of the ring current decay rate
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