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Plasma density increase in high altitude of the polar cap
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In general situation, the electron density in the ionosphere decreases with altitude. As for the latitudinal variation, the electror
density is generally smaller in the polar cap than in the mid- or low-latitude region. Few reliable measurements have been mad
to estimate thermal electron density and temperature with a simple instrument such as Langmuir probe in the high-altitude pole
cap region. For example, only the limited amount of the electron temperature and density data are available above altitude c
3000 km, where the density is about 210°[/cm?] or less. Since the plasma density significantly correlates with the solar activ-
ity, the general density profile becomes smaller for the solar activity minimum period.

Thermal Electron energy Distribution (TED) instrument onboard AKEBONO(EXOS-D) satellite is operated in two modes; 1)
DC mode to obtain the probe characteristic such as Langmuir probe, 2) SH (second harmonic) mode to estimate the electron e
ergy distribution function based on Druyvesteyn method. In the SH mode, the electron temperature and density can be estimatt
even on the condition of low electronic density.

On the basis of statistical study of the Akebono observation for over 10 years, it is found that the electron number density
occasionally increases up to 4.0-510°[/cm?] above altitude of 3000 km, where it is usually much smaller than10t]/cm?]
in the polar cap ionosphere. While the electron temperature is estimated to be about 8000 K at such a high altitude, the observ
temperature is about 5000 K. It is noticeable that such an enhancement of the electron density is observed along with the occt
rence of the magnetic storm at solar maximum period. The high density region is observed to locally exit somewhere in the pola
cap.

Moreover, it was clarified from the observation of TED that a horizontal scale of the high density plasma increases with the
degree of the magnetic storm. In addition, it is obvious from the observation of Suprathermal Mass Spectrometer (SMS) that th
O+ (oxygen) ion density is larger in this region compared to the adjacent regions.

Such high density plasma in the polar cap may be generated by plasma transport process. Assuming the field-aligned acc
eration caused by some mechanism accompanied by the magnetic storm in the polar cap, the ionospheric ions are accelera
upwardly. Then, high-density and low-temperature plasma will be observed at high-altitude polar cap.

A characteristic feature of the high density plasma observed in the high-altitude polar cap is summarized as follows:

1) Itis more frequently observed on the solar maximum condition.

2) The high density region is observed to locally exist only in a part of the polar cap region.

3) The electron density enhancement is observed during the geomagnetically active period or the magnetic storm.

4) The spatial scale of the high density plasma increases with the degree of the magnetic storm.

5) The electron temperature in the high density plasma region is lower than the averaged temperature in the same altitude.

6) The density of O+ (oxygen) ion is higher compared to that in the adjacent region.

In the presentation, we discuss the generation mechanism together with more detailed result of the analysis.
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