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宇宙天気事象時に低緯度電離圏へ侵入する電場の夕方異常
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In this paper, we show evening anomalies of the penetration electric field during the geomagnetic sudden commencements
(SC) as measured by the UEC HF Doppler sounder. The HF Doppler frequency deviations of the SC, SCF, are composed of the
PFD (preliminary frequency deviation) and MFD (main frequency deviation) corresponding to the preliminary impulse (PI) and
main impulse (MI) of SC, respectively. The SCF is (+ -) in the daytime and evening and (- +) in the nighttime. We found that
the electric fields in the evening are significantly enhanced with the same polarity as in the daytime. To clarify the property of
the SC electric fields, we reproduced the ionospheric electric fields with the global MHD simulation that employs the potential
solver as an inner boundary condition of the MI coupling. The reproduced SC electric fields are composed of the preliminary
impulse and main impulse, consistent with the HF Doppler observations. Furthermore, the reproduced PI and MI electric fields
have the evening anomaly with significant intensification. The good agreement between the simulation and observation tells us
that the evening anomaly is due to the asymmetric distribution of the electric potentials caused by the Hall effects and day-night
asymmetry of the ionospheric conductivity. We found that the electric fields of the PC5 pulsations and DP2 fluctuations have
the similar local time features with the evening anomaly. Consequently, the electric field supplied by the field-aligned currents is
subject to the evening anomaly with significant intensification, no matter how the time scale of the disturbances is. The evening
enhancement of the penetration electric field would play a crucial role in the ionospheric storms at low latitude.


