Relationships between auroral electrojets and ring current components
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The paper uses daily average values of the geomagnetic indices AU, AL, SYM-H, and ASY-H and interplanetary parameters for the period 1981–2015. The dataset was divided into two parts, depending on the magnetic field direction in the interplanetary sectors, and into five groups, depending on the solar wind (SW) speed. To highlight the effect of the IMF sector structure, the differences Δ of their seasonal variations in the positive (+) and negative (-) IMF sectors were formed in the indices. Simple waves with disturbance maxima in the autumn months are obtained in all data groups. To eliminate the effect of the IMF sector structure, half-sums S of the seasonal variations of the indices in the (+) and (-) IMF sectors were formed. The average annual values of the half-sums of all indices increase with increasing SW speed. Variations in S(AU) are characterized by an annual wave with a maximum in the summer months in all data groups and, as previously suggested, this is due to the influence of illumination in the auroral zone. Variations in other indices, as expected, have equinoctial maxima in all activity groups. A correlation analysis was carried out for 5 activity groups in general to identify: a) the relationships between the differences in the indices in their seasonal variations in the (+) and (–) IMF sectors and b) the relationships between the half-sums of the indices in their seasonal variations in the (+) and (–) IMF sectors. It was found that in both cases the closest relationship (|r| > 0.96) is visible in the ratios Δ(AL) and Δ(ASY-H), Δ(AL) and Δ(SYM-H), Δ(ASY-H) and Δ(SYM-H), whereas in the pairs S(AL) and S(AU), S(AU) and S(ASY-H), S(AU) and S(SYM-H) the relationship is lower (|r| < 0.93). Thus, it has been shown that, when considering daily average data, there are close relationships between the indices of the auroral westward electrojet and the symmetric and asymmetric ring current components. The indices of the auroral eastward electrojet and the ring current components, as well as the indices of both auroral electrojets, are less closely related.
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