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Abstract: This report relates to the result of observation on the D-, E-
andF-layers obtained by the S-310-20 rocket, which was launched from
the Kagoshima Space Center at 4:30am in January 28, 1990. The
elevation angle of the rocket was 78° and the apogee was reached at
185km after 3min. 35s. The observations continued for about 7min. A
Faraday cup and a glass-sealed Langmuir probe were used for the
measurement. Fixed biases of £6V were given to the grid of the cup for
0.25s alternately to measure saturated currents. A triangle sweep voltage
with a period of 0.5s was given to the probe to measure the probe
characteristic and its second derivative. Floating potential of the cup was
also measured.

The result shows that the currents at positive and negative biases are
neary of the same order up to 85km while the current at the positive bias
becomes larger according as the altitude increases. This indicates that the
D layer consisits of a plasma with nearly the equal density of ions of both
signs and with a small electron density whereas in E and F layers the

electron density is much larger than the negative ion density.
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Fig. 1 Block diagram of the pre-amplifier of the Faraday cup.
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Fig. 2 Block diagram of the main amplifier of the Faraday cup.
MPX: multiplexer, INV: inverter, LPF: low pass filter, B:
buffer amplifier, LOG: log-amplifier.
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Fig. 3 Top and side views of the Faraday cup.
G: grid, C: collector, O: O-ring, T: tip-off tube.
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Fig. 4 Block diagram of the measuring circuit of the probe characteristics
and the second derivative.
OSC: oscillator, MIX: mixer, C: counter, MPX: multiplexer, Vp: vol-

tage generator, [: current amplifier.
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Fig. 5 Locus of the S-310-20 rocket. Range Ry,
vs height A.
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Fig. 6 Time chart of the current to Faraday cup at positive and negative

biases in the

(a) D region,

(b) E region in up-leg,
(¢) D region in down-leg.
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Fig. 11 Densities of electrons and positive

ions (n., n+) vs height A.
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