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A study of electron density disturbances observed with Fixed Biased Probe on S-310-3:
sounding rocket
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The sounding rocket S-310-37 was launched from Uchinoura (31.15N, 131.05E) to study the Sq focus region, at 11:20:00 JS
on January 16, 2007. The purpose of this rocket experiment is to investigate the generation mechanism of the extreme increa
of electron temperature around the Sq focus. According to the study from 13 rocket experiments over Uchinoura around 11:0f
JST, the electron temperature remarkably increased between 95 km and 115 km of altitude with a thickness of several kilomete
around the Sq focus in winter. The electron temperature increased by 200-1000 K against the background.

In S-310-37 rocket experiment, the instruments on board started observation from the altitude of 67 km, and the rocket reache
the max altitude of 138 km. The observed altitude profile of the electron temperature shows the local enhancement by 500-600 |
against the background around the altitude of 97-101 km during the rocket’s ascent. No electron temperature enhancement w
seen during the rocket’s descent.

On the S-310-37 rocket, the electron density and its fluctuation were measured by the Fixed Biased Probe (FBP) with a higl
spatial resolution of about several meters. The FBP measured both the DC (up to 200 Hz) and the AC (200 to 1000 Hz) current:
with the DC voltage of 5 V being added. During the rocket’s ascent, it observed severe electron disturbances with high frequenc
up to 800 Hz from 95 km to 138 km of altitude, which corresponds to the spatial scale of 2-10 m along the rocket trajectory. The
amplitude of the electron density disturbances during the rocket’s ascent was more than 7 % of the background electron densit
The spectrum power in this frequency range became much weaker during the rocket’s descent.

These electron density disturbances will be compared with the DC electric fields measured simultaneously by double probes

In this presentation, we will show the analysis of FBP data in detail and discuss the mechanism of electron density disturbance
around the Sq focus.
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