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Research on the characteristics of equatorial electrojet occurrence with a peculiar
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During quiet magnetic field activity, various current structures exist in the dayside ionosphere, including Sq current, the
strong eastward current EEJ (Equatorial ElectroJet) and CEJ (Counter ElectroJet) that flow in the opposite westward direction.
(e.g., Stening; 1992, Rastogi; 1973, Yamazaki & Maute;2017)

EEJ driven by an eastward electric field are usually observed with an increased amplitude compared to the Sq current due
to the Cowling effect. However, there is a phenomenon in which the EEJ amplitude is equal to or smaller than that of the Sq
current during quiet magnetic field activity. We defined this phenomenon as a “peculiar EEJ” and analyzed it to understand
the characteristics and causes of its occurrence.

We used the magnetic field data observed at Ancon and Huancayo in Peru as equatorial stations and Eusebio as an off-dip
equatorial station in Brazil. Comparing between the amplitudes of the equatorial stations (Ancon and Huancayo) for EEJ
amplitude and the off-dip equatorial station (Eusebio) for lower latitude magnetic field amplitude which corresponds to Sq
current variations, we found that the peculiar EEJ was classified into roughly three types: (1) undeveloped type, which is
characterized with a full lack of EEJ amplitude, (2) sudden type, which shows a sudden drop of EEJ amplitude than lower
latitude magnetic field amplitude, and (3)other types.

The five-year analysis from 2016 to 2020 resulted that there are 57 events as the peculiar EEJ and the event number of
each type: undeveloped type, sudden type, other types are 21, 16, 20, respectively. The occurrence of the peculiar EEJ has
seasonal dependence: the undeveloped type in the summer solstice, the sudden type in the winter solstice. We suspect that the
seasonal dependence of EEJ and Sq current for the undeveloped type and the seasonal dependence of CEJ for the sudden type
may play a significant role in, respectively. In this presentation, I will report the results of further analysis using TEC, which
represents electron density, and ROTI, an electron density disturbance index, and discussion on the occurrence characteristics
and factors of the peculiar EEJ.
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