S-520-7 507w MIEXBARTT 4 w7
E BHRIEFO T 2 )V F¥ — o mEiHl

SN FreN W FE—EReFE RO KT

(1986 £ 2 A 25 A=)

Observation of the Energy Distribution of Thermal Electrons
in a Sporadic E-Layer by an S-520-7 Rocket

By
H. AMEMIYA, K. OvyaMA and K. HIRAO

Abstract: S-520-7 rocket was launched from the Kagoshima Space
Center at Uchinoura on February 11, 1985, 19h30m for a thorough study
of the night time ionosphere. This paper is concerned with the energy
distribution function f(E) of thermal electrons obtained by an instru-
ment for measuring the second derivative of the probe characteristic
based on the Druyvesteyn method. Before the launch of the rocket, the
ionogram at the Yamagawa observatory identified the appearance of a
sporadic E layer at about 100 km. The electron density #. at the launch
time was 3X10° cm™3. The rocket succeeded in acquiring the data on
f(E) in the E, layer, E-F valley and F layer at both ascent and
descent. The maximum value of 7. in the E; layer was found to be 1.2
% 10% cm™2 at 103 km. Although f(E) deviated from Maxwellian distri-
bution, through the best fit to it the electron temperature 7. was
evaluated to be 600°K. An E-F valley with a minimum value of #.=1.0
%x10®cm™? and T.=1100—1300'K was seen between 140 and 160 km.
Above 180 km, F layer with a maximum value of #7.=2.0X10°cm™
and T.=800—1000°K existed.
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Fig. 1 Plot of the height % and range R of the S-520-7 rocket.
The number on the curve denotes the time (sec) after
launch. Launch time is 1985. 2. 11, 19h30m JST.
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Fig. 2 Time chart of the probe current 7, (higher gain), loga-
rithm of the second derivative log i7,7, (lower gain) and
ip in up-leg in the E; layer. The upper two traces were
measured by the a.c. method and the lower two traces
were measured by the delay circuit method. Es denotes
the signal in the sporadic E layer.
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Fig. 3 Time chart of ip,log is, i and i; in up-leg near 190 km.
CAL denotes the calibration signal with three gains.
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Fig. 4 Time chart of ip,log i5,i, and 75 in down-leg in the E;
layer. E denotes the signal in the sporadic E; layer.
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1 3 5MHz
Fig. 5a lonograms obtained in Yamagawa observatory”® at
19h29m30s and 19h34m30s.
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Fig. 5b Temporal variations of foE and the electron density #e
determined from f,E. The arrow denotes the period

of rocket observation.
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Fig. 6 Probe current i, and its second derivative 5 measured
by the delay circuit method. (a) in up-leg, (b) in down
-leg. The both figures show i, and i; in the sporadic E
layer.
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Fig. 7 Semilog plot of 7,75 in the E; layer. left : up-leg, right :
down-leg. Slope of log i, gives the temperature in the

lower energy range while that of log /5 gives the temper-

ature in the higher energy range.
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Fig. 8 Plot of electron density #. vs. height h. (O up-leg, ®
down-leg). The triangle A denotes the data by the
ionogram at 19h30m. Dotted curve (up-leg) and chain
(down-leg) denote the data obtained by the K-9M-42
rocket by Kimura® in 1973 Feb. 23, 18h38m JST. Square
points denote the data obtained by the K-9M-42 rocket
(o up-leg, ® down-leg) by Oya et al.” in 1975 Jan. 17,
18h35m JST.
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Fig. 9 Plot of electron temperature 7. vs. height 2 (O up-leg,
® down-leg) in comparison with 7. by an electron
temperature probe on the K-9M-47 (chain curve) and K
-9M-49 (dotted curve) rockets®”.
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