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Electron Density Observed with Fixed Bias Probe onboard S-310-40 Sounding Rocket
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The electron temperature and electron density are important parameters as the basic characteristics of the ionospheric plast
which has been observed by the sounding rocket, scientific satellite and ground-based radar for several decades. However, th
are many unresolved problems about spatial distribution and temporal variation of the plasma. The S-310-40 sounding rocke
was launched from Uchinoura Space Center at 23:48:00 on December 19, 2011 to investigate high-density plasma layer in tt
nighttime lower ionosphere, which can cause extra ordinal propagation of Medium Frequency radio wave. Fixed Bias Probe
(FBP) is one of eight onboard instruments installed on this rocket, and can measure incident current to the probe in high tim
resolution, which is suitable to observe small-scale electron density perturbation. The spherical probe with a diameter of 3cn
was put on the tip of boom which was deployed to the direction perpendicular to the rocket axis in the payload section at 62 se
after the rocket launch, to avoid a possible influence of the wave of rocket. The negative and positive voltages with respect to th
rocket were applied to the two probes to measure ion and electron currents, respectively. In order to cover a wide range of th
electron density, FBP has two different current channels of high and low gains.

It is suggested from the observed data that the high electron density layer existed approximately at the altitude of 100 km &
the rocket launch. This means that the electron density was increased at this altitude by some mechanism.

In the present study, we are trying to understand a generation mechanism of the high electron density layer from two points
1) To consider similarity and differences of the observed high density layer with sporadic E layer, in particular a spatial scale of
the layers, and (2) To consider ion composition of the high density layer, in particular a ratio of metallic ion while it is generally
dominant inside the sporadic E layer.

We present the latest result of our analysis about the high electron density layer which existed at the altitude of “100 km.
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