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The characteristics of electron energy distribution observed in the S-310-44
#Daiki Umeoka®), Takumi Abe?), Wataru Miyake!)
(Tokai Univ., 2ISAS/JAXA

Many sounding rockets have been launched in the mid-latitudes around Japan. The electron temperature and density have
been measured most frequently. Analysis of the electron temperature data shows that the electron temperature increases
locally in the lower ionosphere around noon in winter. It is known that this phenomenon is most likely to be observed
when a rocket passes near the center of the Sq current system that locates in the mid-latitudes of the winter hemisphere.
Ground-based observations of the magnetic field and theoretical studies have shown that this Sq current system exists in the
ionosphere E region at an altitude of approximately 100-140 km, counterclockwise in the northern hemisphere and clockwise
in the southern hemisphere on the day side. The S-310-44 sounding rocket experiment aimed to elucidate the generation
mechanism of such a high-temperature layer of plasma near the center of the Sq current system in the lower ionosphere. In
this study, the current-voltage characteristics and electron energy distribution of the Fast Langmuir Probe (FLP) data acquired
in this experiment are analyzed, and the scientific characteristics of the observation results are discussed. The FLP on board
S-310-44 differs from ordinary Langmuir probes. An AC voltage of a small amplitude is superimposed on the applied voltage.
By extracting the second harmonic components of the current variation in this way, the second differential coefficient of the
probe’s V-I characteristic can be estimated (second harmonic method) and the energy distribution derived. In this study, the
energy distribution was first obtained from the second harmonic component of the probe current and the probe voltage, and
an unusual energy distribution was found at a certain altitude. In the S-310-44 experiment, two peaks were observed in each
voltage sweep after 90 sec from the rocket launch (altitude above 110 km), whereas the energy distribution of ionospheric
electrons only shows a single peak that suggesting that electrons obey to a Maxwellian distribution. To investigate the cause of
this unusual distribution, the spin phase was calculated when multiple peaks were observed. This is because the current values
of the peaks vary with the spin period and have a maximum in a particular direction. The results of this analysis show that
the low-energy peak has a maximum in the direction of the rocket RAM (south-east), which suggests that it is affected by the
wake around the rocket, and that the probe measures background ionospheric electrons. On the other hand, the high-energy
peak has a current maximum when the probe is pointing westwards and its behavior is different from that of the low-energy
peak. This may be due to plasma other than the usual ionospheric electrons. In the presentation, the characteristics of this
high-energy peak will be discussed in detail.
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