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lonospheric irregularities and their effects on radio waves

* Irregularities forming in the ionosphere due to instability
mechanisms

Temporal fluctuations on received phase and intensity

Outages In systems (e.g., satellite navigation)

Use of LOFAR to detect ionospheric irregularities forming over
various spatial scales and their effects on radio-wave propagation

Increase understanding of the ionosphere
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The radio wave scintillation mechanism
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The propagation problem
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Radio wave scintillation observed through LOFAR radio telescopes
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LOFAR scintillation observations
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Radio wave scintillation observed through LOFAR radio telescopes
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Methods of analysis
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LOFAR VHF Zero-Mean Normalised Intensity Fluctuations

e Different time intervals are sensitive to different spatial scales.

* |n the weak scattering approximation, the Fresnel scale of the
irregularities is of the order of approximately 1800-3200 m.

The relative drift velocity of irregularities implies averaging over
different spatial scales.

The Intensity fluctuations are not ergodic.

Credit: Flisek et al., under review
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Examples
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Example: DOY271 2017
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Example: DOY271 2017
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A: Enhancement in LOFAR VHF scintillation and in GNSS ROT
B: Enhancement in LOFAR VHF scintillation and not in GNSS ROT
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A: Enhancement in LOFAR VHF scintillation and in GNSS ROT
B: Enhancement in LOFAR VHF scintillation and not in GNSS ROT
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Conclusions
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Conclusions

 LOFAR enables the observation of different gradients in the
lonosphere.

* For example, LOFAR can detect different gradients in the
lonosphere which are not necessarily detected through GNSS.

« Radio wave scintillation can be utilised to estimate spatial scales of
Irregularities originating scintillation on LOFAR measurements.

 These measurements have the potential to advance the
understanding of ionospheric mechanisms.

Credit: Flisek et al., under review
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The experimental datasets
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Example: DOY271 2017
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Fading caused by ionospheric scintillation
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Example: irregularities related to TID
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Example: irregularities related to TID
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Methods of analysis

21:10 - 21:20 UT
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Methods of analysis
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LOFAR VHF Zero-Mean Normalised Intensity Fluctuations
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