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Storm-time electric fields in the mid-latitude ionosphere observed by ground
magnetometers and the Akebono satellite
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Mid-latitude ionosphere electromagnetically connected with the inner magnetosphere via magnetic field lines is an importan
region for understanding storm-time Magnetosphere-lonosphere coupling process. So far, in order to clarify the distribution o
electric field and current in the middle- and low-latitude ionosphere during storms, we have investigated the latitude and loca
time dependence of magnetic field variations for several storms with ground magnetometer network from high to equatoria
latitudes. The analysis results suggested that the competition between the convection and shielding electric fields controls tt
characteristics of magnetic disturbances by mid-latitude ionospheric currents.

However, the quantitative relationship between the ground magnetic disturbances and in-situ ionospheric electric field has n
yet been clarified because of some difficulty in directly deducing the electric field from the magnetic field variation. Therefore,
in this study, we have analyzed ground magnetic disturbances and in-situ ionospheric electric field observed by the Akebon
satellite for the storm on February 21-22, 1994, with the minimum SYM-H value of -152 nT. At 00:55-01:48 UT during the
main phase of the storm, the satellite passed through the region from 73 degrees invariant latitude (ILAT) and 10 magnetic loce
time (MLT) to 49 degrees ILAT and 18 MLT. During this period, the poleward electric field obtained from the satellite changed
negative to positive values at 65.5 degrees ILAT (15 MLT). The electric field signature indicates that the center of region-1 field-
aligned currents (R-1 FACs) was located at this point. Subsequently, the electric field profile showed two peaks at 62-63 degree
ILAT (15.5 MLT) and at 55 ILAT (17 MLT). The former seems to correspond to auroral oval. On the other hand, during the
same period, we also investigated the latitudinal distribution of the northward magnetic field variation on the ground (16.5 "19.5
MLT). The analysis result showed the center of R-1 FACs, auroral electrojet and region-2 field-aligned currents (R-2 FACs) were
located at 67.5, 62.5 and 50.0 degrees in the corrected geomagnetic latitude, respectively. This is consistent with each curre
position deduced from the in-situ electric field observed by the Akebono satellite. This fact indicates possibility of quantitative
derivation of ionospheric electric field from magnetic field variations on the ground.
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