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The magnetospheric electric fields penetrate to the mid and low latitude ionosphere during storm and substorms, causing di
turbances in the total electron content, equatorial ionospheric anomaly and so on. The penetrated electric field is detected
a motion of the ionospheric plasma using the HF Dopplor sounders and as a magnetic disturbance at the geomagnetic equa
where the ionospheric currents are intensified by the Cowling effect (EEJ). Considering that the HF Doppler frequency is af-
fected significantly by atmospheric waves, we compare the HF Doppler frequency with the EEJ to identify that the HF Doppler
frequency is caused by the penetrated electric field. Thus, the electric field causes upward motions of the ionospheric plasma a
increases of the EEJ on the dayside during the storm main phase, while the electric field and currents often reverse their directic
due to the overshielding during the storm recovery phase. In the present talk, we show the following three observational results
(1) Quasi-periodic (30-60 min) fluctuations in the midlatitude electric field is well correlated with those in the EEJ. (2) Eastward
substorm overshielding electric fields were observed around the midnight with the intensity up to 4 mV/m and the duration over
30 min. (3) The electric field on the dayside is in opposite direction to that on the nightside, while eveningtime electric fields
are in the same direction as in the day. To understand how the electric fields are transmitted to the low latitude ionosphere ar
what causes their evening anomaly, we apply the Earth-ionosphere waveguide model (Kikuchi and Araki, 1979) and the globz
electric potential distribution calculated with the potential solver.
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