“Polar” substorms in the intervals of extremely slow solar wind
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“Polar” substorms observed at high geomagnetic latitudes (>70° MLAT) in the absence of substorm-like disturbances at lower latitudes.  The question remains open whether “polar” substorms can develop under extremely quiet conditions, when the geoeffective parameters of the space weather are extremely small. We studied the possible “polar” substorm appearance during the intervals of extremely slow solar wind (ESSWs, V < 300 km/s) from 2010 to 2020 by applying the data from the IMAGE network of magnetometers across the Svalbard archipelago within the longitudinal sector of (~108-114° Mlong), as well as the data from the simultaneous records from 66 LEO satellites of the AMPERE project. It was found that "polar" substorms can occur during ESSWs, but only under the presence of a negative IMF Bz component. The “polar” substorms observed during the ESSW events exhibited the main typical features of the ordinary substorms, namely they accompanied by Pi1B geomagnetic pulsations, positive subauroral or mid-latitude magnetic bays, a poleward moving of the westward electrojet and auroras during its expansion phase. Additionally, it was found that substorm-like disturbances during ESSWs could be attributed to different types: isolated “polar” substorms; disturbances like WTS (westward travelling surge) expanded to the polar evening-side latitudes from after-midnight ordinary substorms; very small polar-latitude disturbances like pseudo breakups etc. Several "polar" substorm events have been examined in detail.
