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Measurements of Ionospheric Electric Fields with Antarctic
Sounding Rockets S-210JA-24 and 25

Toshio Ocawa*, Mamoru MoRiTA”, Hirosh1 FUkuUNISHI* ™,
Toshiro MaTsvo+** and Takeo YOSHINO ****

Abstract: DC and AC (8-110Hz) electric fields were observed in the
auroral ionosphere up to 120 km with spherical double probes on board the
sounding rockets S-210JA-24 and 25 at Syowa Station. The rockets passed
close to auroras. The DC electric fields observed during substorms at
magnetic midnight are composed of the height-independent electric field of
about 20 mV/m and the local electric field of up to 30 mV/m. The former
electric field is the large scale electric field generally existing in the auroral
1onosphere, and the latter local electric field will be the effect of space charges
produced by precipitating auroral particles, peaking at the heights between
100-115 km.

Strong AC noises were observed in the limited altitude range of 96-112 km
during both the ascent and the descent. The noise frequencies varied with
altitude and were ranged between 20 and higher than 110 Hz. The noises
appeared in the direction perpendicular to the DC electric field. These charac-
teristics suggest that the noises might be generated by plasma instability in
the 1onospheric current layer.
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Fig 3 A series of photographs taken by all sky camera when the electric field measure-

ment was made with S-210JA-24 The rocket was shot at X=0 The left side 1s

north and the upper side 1s west
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Fig. 5. Examples of record of DC and AC electric fields observed with S-21014-24 and 25.
SXI108 Q2 and I1X10°Q were used every 2 seconds alternately for the input resistances.
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Fig. 6. Tume and altitude profiles of observed electric field |E+V X B|' and calculated field
|VXB| on the antenna spinning plane for S-210JA-24.
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The electron density profile 1s also included.
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Table 1. Electric fields observed with the sounding rockets and
the geomagnetic field variations (horizontal component)
observed at Syowa Station.

Rocket code A(’;%){ I(":mt\yll;;;?)ﬂ (}in g}e/%{)
S-210JA-13 —350 15 26
S-210JA-15 —200 17 27
S-210JA-18 —50 25 45
S-210JA-24 —200 40 61
S-210JA-25 —50 35 60
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Fig. 9 Diagram showing the geomagnetic field direction and rocket
attitude n the projection of celestial sphere on the horizontal
plane
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Fig 16 Dynanmuc spectra of AC electric fields obseived during ascent and descent of S-
210JA-24 The maximum frequency response of telemetering system 1s 110 Hz
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