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Non-Maxwellian Characteristics of the Energy Distribution of
Ionosphere Thermal Electrons
(Result of Observation by an S-310-14 Rocket)
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Abstract: Observation of the energy distributions of thermal elec-
trons are made in a lower mid-latitude ionosphere between 90km and
220km at dusk by an S-310-14 rocket on 18h16m, Sept. 16, 1983.
Measurements were based on the Druyvesteyn method using Langmuir
probes.

Between 108 and 160 km, bumps appeared on the high energy tail.
The densities of such non-thermal electrons were of the order of 1072
of those of thermal electrons and the energy gap between the peaks of
the non-thermal and thermal electrons was about 0.3eV. On the other
hand, above 170 km (F-layer), distributions had no bumps on the tail
but deviated slightly from Maxwellian. The temperature of thermal
electrons showed a gradual increase with height and became about 900°
K in the F-laye. Mechanism of the appearance of the non-thermal
electrons is considered to be due to super-elastic collisions between
N2(v>0) and thermal electrons.
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Fig.1 Relation between height and range of S-310-14 rocket.
Numbers on the curve denote time from launching.
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Fig.2 Energy distributions measured at lower heights between
90 and 165 km with a low gain (X1). All figures were
drawn in the same arbitrary unit of cm®eV ™.
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Fig.3 Energy distributions measured at lower heights between

108 and 165 km with a high gain (x10). All figures were
drawn in the same arbitrary unit of cm’eV ™.
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Fig.4 Energy gap E. between peaks of thermal and non-
thermal electrons vs. % at the autumn evening.
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Fig.5 Semi-log plots of second derivatives i; at medium heights
above 169 km. A : measured with a low gain, @ : mea-
sured with a high gain. Ordinate is in an arbitrary scale
of cm®eV %2,
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Fig.6 Electron temperature 7. of thermal electrons vs. height
h.
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Fig.7 Theoretical vibration temperature 7, and gas tempera-
ture 7. Solid: high solar activity, dotted: low solar
activity.
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Fig.8 Density of N; and calculated density of N.(v=1) vs.
height /. Solid: high solar activity, dotted: low solar
activity.
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Fig. 10 Production rate y of superthermal electrons vs. #.
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