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The HF range

In burst or in survey, one electric component is always connected and
digitized in the HF range (0 — 3.3 MHz) to produce a power spectrum

with At = 2 s and Af = 3.25 kHz.

Data have been only used during night time.
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Loran — 100 kHz

POWER
Carte de densite de puissance spectrole du 1/2006 ou 12/2008 pour la gamme 9% — 101 kHz (log{u/m=/Hz))
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Radio Monte Carlo — 216 kHz
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Geocentric [otitude
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DEMETER HFE Spectrum
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Frequency (Hz)

Date ., 2005/08/28

ICE HF Spectrogram (onboard) E12
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Date ,..,: 2005/05/15

ICE HF Spectrogram (onboard) E12
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Date ,...,: 2005/05/17

ICE HF Spectrogram (onboard) E12
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Frequency (Hz)

Date ,...,: 2005/05/17

ICE HF Spectrogram (onboard) E12
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GENERATION and PROPAGATION
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HF power and Electron gyrofrequency at 664—-6/0 kHz at 400 kms
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670 kHZ electron gyrofrequency at different altitudes
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Geocentric |atitude
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Night time — Position: Lat -10°, Long 340°
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Critical frequency of the F layer at 22.30 LT — July
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Critical frequency of the F layer at 22.30 LT — May
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Critical frequency of the F layer at 22.30 LT — April
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Critical frequency of the F layer at 22.30 LT — Sept
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Whistler mode emissions

The whistler mode has an upper frequency limit at f__ or
f,e Whichever is lower.
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Z mode emissions

2 cases:

- fpe > fce
The emission is observed in the range f , <f <f,

- 1:pe < fce
The emission is observed in the range f, < f <f__

IRI2001

where f, = [(f./2)? + 2 ]"2 = f /2
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Z mode emissions

- Generation mecanism is generally attributed to Cyclotron Maser
Instability which predicts a wave generation close to f_, (see

Labelle & Treumann, 2002).

- For example Omidi et al. (1984) find a generation at f < f_, and
their mecanism shows that the waves cannot access the region
where f>f__ .

-If the emission is below the F layer, to reach the satellite the waves
are very attenuated. Only the most powerful emission close to f_,
could be observed.
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Conclusions

- A narrow frequency band (660 — 680 kHz) emission is observed
over the SAA at an altitude of 660 km.

-This frequency roughly corresponds to a value <~ f__, below the
satellite altitude, and the surface of observation is limited to an area
where f,, <670 kHz.

-The fadding of the emission during summer suggests that the
generation occurs below the ionospheric levels where the plasma
density is high (i.e. at a location where f . < f_).

- It is hypothesized that it is a Z mode emission which is due to
drifting energetic particles which continuously precipitate into the SAA
ionosphere (the mirror heights over the SAA fall to ~ 100 km in

altitude).
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