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Rocket Observations of Plasma Irregularities in the

Auroral Ionosphere

Hirotaka Morr*, Tadahiko OcawA*® and Shigeru MivyAzAKI*

Abstract: This paper reports the analytical results of electron density
irregularities observed in the disturbed nighttime E-region by S-210JA-25,
which was fired by the 17th Japanese Antarctic Research Expedition party.
These irregularities were observed in the height range of 102-113km by a
Langmuir probe on board the rocket. Tt is found that the height variation
of the frequency spectrum of the irregularities can be explained by theories of
the cross-field and two-stream instabilities. However, the fact that the irregu-
larities decayed abruptly above the height of 113 km is inconsistent with the
theoretical prediction.
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Fig. 1. Profiles of electron density (N), electron temperature (T,),
and DC electric field (E), along with the observed hight
ranges of electron density irregularities (AN,) and AC electric
field (AE). T, is the standard neutral temperature.
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Fig. 2. A typical wave form of the probe current observed around 110km

(upper), and frequency spectrum of the probe current at 105km,
and 110 km (lower).
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(4E) observed by the AEF payload.
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Fig. 4. Model calculation of the plasma drift velocity corresponding

to a DC electric field (Epc), by using the standard armo-
sphere model. Cs is the sound velocity.
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Fig. 5. Calculation of the uppermost wave frequency generated by the

cross-field instability versus plasma drift velocity (ROGISTER and
D’ANGELO, 1970).
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Fig. 6. Calculation of the uppermost wave frequency generated by
the two-stream instability versus plasma drift velocity
(FARLEY, 1963).
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Fig. 7. Comparison of the observed irregularities (AN and AE)

with the uppermost wave frequency predicted by the cross-
field and two-stream instabilities (see Figs. 5 and 6). Also
shown are the drift velocity (Vg) computed from the observed
DC clectric field and the velocity (Cs).
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