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Observation of E and F Layers in a Winter
[onosphere by K-9M-81 Rocket

By
Hiroshi AMEMIYA and Koichiro Oyama

Abstract: The report relates to the measurements of positive
ions and the energy distribution of thermal electrons in a winter
ionosphere. Data were taken by a K-9M-81 rocket launched
from Kagoshima Space center at Uchinoura on January 25 11h
00 m in 1988. A vacuum sealed Faraday cup was used to measure
the ion saturation current and the structure of a high energy tail
of electrons. The former could be measured from 90 km while the
latter from altitudes higher than 170 km. The positive ion density
was determined from the ion saturation current and the data
from the electron temperature probe, and was compared with
previous data around the same time. A relatively good re-
producibility was seen in the F-layer, while a variation was
observed in the E-layer.
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Fig.1 Schematic diagram of the measuring circuit. Vo GEN : Probe
voltage generator, MIX : Mixer, [-AMP : DC current amplifier,
DFAMP : Differential amplifier, OSC: Oscillators, T : Trans-
former, BEF : Band elimination filter, BPF : Band pass filter,
HPF : High pass filter, DET : Detector, LPF: Low pass filter,
CAL : Dummy element for calibration.
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Fig.2 Cross-section of the Faraday cup. G: first grid, G.: second
grid, C: collector, O: O-ring, H : hermetically sealed elec-
trodes, S : cover.
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Fig.3 Plot of the height # and the range R of K-9M-81 rocket.
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(b) 190-250 km
Fig.4 Time chart of mode-1 signal (AC, DC), mode-2 signal (AC,DC)

and CAL signal (AC, DC).
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Fig.5 Current-voltage characteristics of the Faraday cup’s collector

current showing the high energy tail of the electron energy
distribution at 2=170-240 km. The abscissa is expressed by the
time (S), where 1 sec. corresponds to 4 V.
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Fig. 6 Plot of the positive ion current vs height.
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Fig.7 Plot of the positive ion density #. in comparison with the
electron density #. by the impedance probe and those in previous

observations.
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