Extreme enhancements of the eastward electrojet 
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The eastward electrojet is one of the important elements of the ionospheric currents associated with different magnetosphere disturbances. Here we studied the extreme eastward electrojet enhancements basing on their ground magnetic signature defined by AU-index. The values of AU index higher ~ 900-1000 nT can be attributed to the extreme ones because they are almost twice as big as usual.  We found only 16 such extremely strong AU-events during 2000–2025 using 5-min data from the WDC Kyoto AE Index Portal. Our analysis of the space weather conditions in which these 16 events were observed showed that they were recorded mostly during strong (|Dst| > 100 nT) magnetic storms. However, not every strong magnetic storm was accompanied by an extreme increase in the AU-index. It was found that extreme AU increases occurred only under the positive IMF By values during or after a long period of negative or close to zero IMF Bz values. The extreme AU increases could be observed in any phase of the magnetic storms but more often in the initial and main phases of the storm. In the initial storm phase, these AU-events were relatively rare phenomena with a typical duration of about 2 h and association with jumps or very significant enhancements (up to ~70 - 80 nPa) of the solar wind dynamic pressure (Psw) under positive IMF By and negative IMF Bz. In the main storm phase, these events often represented the sequences of ~ 30 min AU bursts followed very strong (up to 50-60 nPa) bursts of the Psw and accompanied by fluctuations in IMF Bz and By. In the recovery storm phase, the very short (<30 min) bursts of the extreme AU increases were associated with abrupt changes of the direction or values of the IMF components observed under the rather strong ring current (SymH ~ (120-150 nT)). The Psw values were not the determinant parameter. The details of the studied events during some strong magnetic storms are discussed. 






