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Analysis of DC Electric Field in Sq current Observed by S-310-44 Sounding Rocket
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In the winter daytime, the Sq current system is generated in the ionosphere of about 100km at mid latitude. Unusual plasm
phenomenon such as electron heating and strong electron density disturbance occur in the Sq current focus. In order to investige
the S-310-44 rocket was launched in Japan in January 2016. The rocket passed through the Sq current focus, and all the on-bo
observation instruments were worked well. The rocket was equipped with Electric Field Detector (EFD), and the DC electric
field (DC to 200 Hz) at the Sq current focus was observed.

The electric field observed by EFD is a mixed electric field of a natural electric field and an induced electric field generated
when the rocket passes through the magnetic field. The rocket’s attitude data is used to transform the induced electric field fror
the geographic coordinate system to the spin coordinate system, and the induced electric field is subtracted from the synthet
electric field obtained by EFD to calculate the natural electric field. The coordinate system of the natural electric field is convertec
from the spin coordinate system to the geographical coordinate system by transforming it again with attitude data. From thes
procedures, the DC electric field vector at the Sq current focus is estimated.

In this research, DC electric field vector was estimated at rocket ascent (altitude about 97km to 160km). The altitude at whict
the Sq current system is supposed to occur is around 97km to 107km. The natural electric field value at altitude of about 110kr
can be confirmed that the intensity is increased, because it is assumed that the electric field accelerates the electrons down, ¢
collides with the neutral atmosphere around 100 km and electrons are heated.

We are going to investigate the generation mechanism of the high temperature electron region generated near the center of t
Sq current system, by comparing the natural electric field vector to the electron density and the electron temperature.
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