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Observation of Penetrating Electric Field During a Magnetic Storm Using Doppler Mode
Operation of FMCW Radar
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In order to investigate the penetration process of the ionospheric electric field which is imposed on the polar ionosphere an
propagate to the equatorial ionosphere, we have conducted the correlation analysis between the ionospheric vertical velocity de
obtained by FMCW doppler observation at Inubo station (Mag. Lat. =27.01deg., Mag. Long. = 209.9deg.) and the geomagneti
variations observed at Ancon,Peru (0.77, 354.33), Eusebio, Brazil (-3.64, 34.21), Muntinlupa, Philippine (6.79, 192.25), and
Davao, Phlippine (-1.02, 196.54)stations.

In this study we focus on the equatorial enhancements of magnetic field variations due to the cowling conductivity at the dip
equator corresponding to the southward turning of the IMF.

The coronal mass ejection (CME) event associated with the solar flare of B7.8 was occurred at 0300 UT on 5 October, 2012
The intensive southward magnetic field related the CME reached at Earth at 1835UT on 8 October.

The IMF magnitude increased from 1835UT, whereas the SW speed, the proton density, the plasma beta and the dynam
pressure decreased. During this period the plasma temperature did not show the obvious variations. Moreover the variation
Dst shows the minimum of -100 nT which indicates the moderate storm. The AE index gradually increased from 150 nT to
1300 nT in the interval from 1835UT to 2030UT. On the other hand, the FMCW radar installed at Inubo station was operated
in doppler mode with base frequency of 4 MHz during this period. The upward doppler velocity (Vd) suddenly decreases from
25 m/s to -40 m/sec from 1835UT to 2030UT. The eastward ionospheric electric fields can be estimated 0.387 mV/m using the
amplitude of Vd variations and IGRF model field as a local magnetic field strength. A comparative correlation analysis between
the geomagnetic field data and the electric field data shows weak correlation during the present period.

In particular, the observation of the night time sector where the ionospheric conductivity is relatively small, could not obtained
the enough information about the ionospheric electric field, In this case, the FMCW Doppler observation we proposed in this
study can be a potential technic measuring the ionospheric electric field even in the night time sectors.
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