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Observation of the Energy Distribution of Thermal
Electrons in the Winter Ionosphere by an S-310-5 Rocket
By
Hiroshi AMEMIYA, Kazuo SHIMIZU and Toshihiko DOTE

Abstract: The result of measurement of the energy distribution function
below 2 eV of thermal electrons in the ionosphere in January 31, 1979 at
11.00a.m.is shown in the height range between 80 km and 184 km. The
measurement was done by a probe borne by an S-310-5 rocket. The
electron temperature was about 50 meV at 90 to 120 km and increased by
50 meV/20 km above 120 km. Actually, however, a slight shift from
Maxwellian is noticeable at all heights from the semi-log plot of the second
derivative of probe characteristic. Especially, around 150 km a bump is
seen at about 0.5 eV with an energy width of the order of 50 meV, which
might be due to some special collisional processes.
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Fig. 1 Traces of probe current ?, and beat signal 2,” with

respect to time (60 sec i noze cone off, 61 sec : glass
seal broken, 62 sec : probe expansion) .
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Fig. 2 Photocoder traces of beat signal ip” vs.the probe

voltage V, at some heights.Arrows denote the

space potential
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Fig. 3 Photocoder traces of beat signal ip” vs.the probe
voltage V, at heights 155kmand 158 km.A bump A
is seen on the higher energy tail . Arrows denote

the space potential .
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Fig. 4 Semi—log plot of second derivative ip” vs. the
probe voltage V, at some heights.
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Fig. 5 Electron temperature 7, obtained from log i,, -V
vs. height h. (@ upleg, O downleg).
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Fig. 6 Probe current ip at some heights in downleg,

demonstrating hysteresis due to wake and

spin of the rocket .
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