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The geomagnetic sudden commencement (SC) is the global rapid geomagnetic field variation of the H-component, caused |
magnetohydrodynamic (MHD) waves transmitted toward the ionosphere associated with the compression of the magnetosphe
due to Coronal Mass Ejection (CME). The characteristic of its variation is explained by the 3-demensional current systems com
posed of the Chapman-Ferraro current, the field-aligned current, and the ionospheric current [Araki, 1994]. It is known that SC i
accompanied with the instant transmission of the electric field, which is found in the ionosphere derived by the HF Doppler and
the geomagnetic field observations [Kikuchi et al.,1985; Kikuchi, 1986] and in the plasmasphere observed by Akebono [Shinbor
et al., 2004]. However, there are few direct observations of the ionospheric electric field. We need to verify the global time
evolution of the ionospheric electric field during the SC events.

The ROCSAT-1 satellite had directly observed the ionospheric electric fieldfrom 27th January, 1999 to 16th June, 2004. Sinct
the observations were overlapped to the solar maximum, this satellite has detected many SC events [Shinbori et al., 2009]. Th
data is already utilized to the analysis of the electric field transmission from the high latitudes to the lower [Su et al., to be
submitted]. Based on this data set, we try to see the time variation of global electric field in the ionosphere.

In this study, we derived the ionospheric electric field by the drift velocity observed by the lonospheric Plasma and Electrody-
namics Instrument (IPEI) onboard ROCSAT-1 with the IGRF-10 model. We referred geomagnetic field variations from 8 stations
where have with fast sampling frequency ("a few seconds), i.e., King Salmon (KSM: 58.01deg geomagnetic latitude(GMLAT),
257.88deg geomagnetic longitude(GMLONG)), Magadan (STC: 52.12deg (GMLAT), 213.82deg (GMLONG)), St. Paratunka
(PTK: 45.58deg (GMLAT), 221.13deg (GMLONG)), Okinawa (OKI: 16.87deg (GMLAT), 198.41deg (GMLONG)), Yap (YAP:
0.38deg (GMLAT), 209.21deg (GMLONG)), Sao Luis (SLZ: 6.69deg (GMLAT), 27.52deg (GMLONG)), and Santa Maria
(SMA: -19.45deg (GMLAT), 16.34deg (GMLONG)).

We selected the SC events from the list of Shinbori et al (2009), with the following criteria; (1) IPEI observation is available
(11 Mar. 1999 "13 June. 2004), (2) the Pl amplitude more than 5nT near the dayside magnetic equator, and (3) the preliminar
reverse impulse (PRI) signature at both high latitude and daytime magnetic equator.

We identified 76 events under the above conditions, and showed that the SC signature detected on the ground is synchroniz
to the onset at the ionospheric electric field. Multiple event analysis commonly suggested that the electric field were observe
at the altitude of ROCSAT-1 varied with Pl and main impulse (MI) with opposite direction observed on the ground. And the
nightside ionospheric electric field during the PI disturbance had a reversed direction to the dayside. Both characteristics ar
consistent with the idea that the electric field which triggered PRI originates by the ionospheric current. On the other hand, som
SC events had no PI signatures in the electric field. It might be caused by high speed solar wind, because the electric field fc
the MI disturbance to the ionosphere can be before that for the PI. We confirmed that the ionospheric electric field was change
simultaneously with geomagnetic variations even if they observed at different MLT locations. Similar characteristic was also
identified in the inner magnetospheric electric field observed by Akebono satellite [Shinbori et al., 2004].

In this paper, we will present the typical event, and special one that the electric field caused by the cowling effect observec
near the dayside magnetic equator. We will also try to do the superposed epoch analysis with our accumulated events, in order
clarify the global transmission characteristics of ionospheric electric field during SC.
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