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Introduction

Characteristic scale of IT
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OBJECTIVES

e IT and electric field turbulence in low ~ middle latitudes.
» Effectto IT from energy sources from the earth (e.g. seismic activities)
» Lithosphere-atmosphere-ionosphere coupling

PREVIOUS WORKS
e Molchanov et al., 2002: 2004 1K24, Cosmos-900
o Cerisieretal., 1985. Aureol 3, High lat IT & E.
« Parrot, 1991, Aureol 3, VLF emissions.
o Galperinetal., 1996. Aureol 3, Ground explosion.
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Data from Aureol-3

* Perigee 400km, Apogee 2000km
Inclination 82.5deg, Period 109.5min

e Launch: Sep 1981 Termin: Jan 1986

Data used for current analysis

Electric Field

» Electric field EH (Y -component)
« Waveform(WF): 6Hz < f< 1500Hz
 Filter bank (FBE): 10Hz <f <1000 Hz

o Time resolution: 0.01 to 2.56 sec (ZAP1 to ZAP4)

Electron Density
« |ISOPROBE (High resolution): 6Hz < f < 1kHz



Waveform and FB

Waveforms
(High time resolution)

Filter banks

Orbit Near TM station Entire earth
Component | EHand Ne EH
Frequency Arbitrary 6 channels
resolution (fs=5kHz) (10Hz < f <1000Hz)

Case Study

Statistical Study



Ne near the Equator (WF)
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PSD (WF)
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Spectral index (6Hz<f<100Hz)
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Spectral index (30Hz<f<300Hz)
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Statistical study (FB)

Advantage: Global orbital coverage

Data selection

Orbit
 Altitude <900 km
* - 45 deg < Magnetic latitude < 45 deg

Electric Field Power (10 Hz < f< 100 Hz)

e Burst event (significant local enhancement of E-power)

* Burst intensity and corresponding spectral index
Seismic events

 NGDC seismic catalogue (1964-1995)
o Extract events : Ms>5.5, Depth <100 km



Burst event (FB) -1
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Seismic events:
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Burst event (FB) -2
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Number of H-orbits:
e Total: 864

5 * Low alt bursts : 96
o . Bursts with EQ: 32
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Lat-long distribution of the burst
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Spectral index (FB)
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Electric Field Power (FB)
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The statistical test

The probability to have different parent distributions between

seismic and non seismic periods. (Gaussian distribution assumed)

op. and Au.[Su. and Wi.Mo.and Ev| Day | Night Al
Spectral index 055 067 055 005 05 0.094
Electric field power | 0] 082 061 038 045 093




Probability Distributions

< ARGAD3ABLIRST/INSTALL/ plot_nllhizh pros VOO, WIN=D, MA=S,BINSIZE=0.4
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Conclusion

« Spectral indices for density and electric field turbulence Iin
the IT (ESF) show similar value around 2 for different
days (case study)

e 96 events of electric field enhancement (burst events)
connected to the IT in low-mid latitudes are analyzed.

« Spectral indices for seismic and non-seismic events have
no remarkable statistical difference.

* Mean E-field burst power between seismic and non-
seismic burst events has a statistical difference with 93 %
confidence.

 AGW and/or atmospheric turbulence due to the seiemic
activity may intensify the IT.
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