1. Auroral electrojets variations caused by recurrent high-speed solar wind streams during the extreme solar minimum of 2008
Abstract: The IMAGE network magnetic measurements are used to investigate the response of the auroral electrojets to the recurrent high-speed solar wind streams during the extreme solar minimum period of 2008. We first compare the global AU/AL indices with corresponding local IU/IL indices determined from the IMAGE magnetometer chain, and find that the IMAGE magnetometer chain monitors better the activity in MLT-sectors 1230-2230 for IU and 2230-0630 for IL during 2008. In these optimal MLT-sectors, the eastward and westward electrojets and their center latitude reveal a clear 9 day periodic variations known to result from recurring high-speed solar wind streams. The 9 day quasi-periodic perturbations in the eastward and westward electrojets and their center latitude in the MLT sectors ~1200-1800, ~2200-0600, ~1600-2000 and ~2300-0100, respectively, are found to correlate well (|r| > 0.6) with oscillations in the parallel electric field and auroral electron precipitation during 2008. The sensitivities of the eastward and westward electrojets and their center latitude to the parallel electric field are close to 0.0156 MA/(mV/m), 0.1268 MA/(mV/m), -2.4235 Deg/(mV/m) and -1.8307 Deg/(mV/m), respectively, and those to electron precipitation are close to 0.0055 MA/GW, 0.0136 MA/GW, -0.2463 Deg/GW and -0.1904 Deg/GW, respectively.
2. Efficiency of Solar Wind Energy Coupling to the Ionosphere
Abstract: We investigate the variations of the ionospheric energy coupling efficiencies with the solar wind energy input, the interplanetary magnetic field (IMF) clock angle and the solar wind dynamic pressure. The ionospheric energy coupling efficiencies are defined as the ratios of the ionospheric energy deposition (namely auroral precipitation, Joule heating, both auroral precipitation and Joule heating) to the solar wind energy input. We find that the ionospheric energy coupling efficiencies decrease exponentially with the solar wind energy input, and they are significantly dependent on the IMF clock angle and almost independent of the solar wind dynamic pressure. Also, we find that there is more energy deposition in the high-latitude ionosphere for 
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. Therefore, we suggest that the effects of the sign of the IMF By on energy transfer should be taken into account. The results will help us estimate and predict energy transfer from the solar wind to the thermosphere-ionosphere system under extreme space weather conditions, particularly severe geomagnetic storms.
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