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Multi-spacecraft measurement of subauroral electric fields
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Subauroral ion drift (SAID) events have been analyzed using the CRRES, Akebono, and DMSP spacecrafts. A Pi2 pulsatiol
regarded as the substorm onset is detected at Kakioka at 16:40 UT on February 20, 1991, followed by the negative bay at Tixi
After the Pi2 pulsation, the DMSP-F8 satellite at 19 MLT measures the SAID with a maximum westward velocity of 1,500 m/s.

The CRRES satellite is on outbound in the inner magnetosphere at 21 MLT and "5 RE at the onset of the substorm. I
measures increase of DC electric field with 0.4 mV/m inside the plasmapause just after the onset of the substorm. 30 minute
later, injection of ring current ions are observed. After the crossing of the plasmapause, the electric field increases to 0.8 mV/nr
Then, the spacecraft enters the plasmasheet, and the DC electric field disappears. This CRRES measurement indicates that
electric field is intensified in the narrow region between the plasmapause and plasmasheet after the onset of the substorm.

The Akebono satellite was approximately on the same field line of the CRRES satellite (21 MLT and 5 RE) 40 minutes later the
substorm onset. It measures enhancement of electric field with 2 mV/m between L=5 and 6. The inner edge of the electric fiels
corresponds to the inner edge of ring current ions, and the outer edge coincides with the plasmasheet electrons. This signature
the electric field intensification in the charge-separated region is in accordance with the CRRES measurement.

This study has clarified that the source of SAID electric fields in the equatorial plane is charge separation of ring current ions
and plasmasheet electrons by electric field associated with substorms. This is consistent with the study by Southwood and Wc
[1978] that the charge separation provides current and voltage sources and the electric field is increased by the low conductan
of the subauroral ionosphere.

1. Introduction
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2. Results
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3. Summary and Discussion
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