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Motivations
• The ionosphere (50 to 1000 km) receives 

UV and X radiations from the Sun and 
produces ions and electrons;

• The electronic density resulting from the 
ionization varies as a function of the local 
time, the season, the solar activity;

• The radio waves propagation is affected by 
the electron density and the emission 
elevation (refraction and reflection 
depending on the wavelength).
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Applications
• Ionospheric modelling;

• HF wave propagation modelling;

• Disturbance characterization;

• Determination of radar horizon;

• Connection with the magnetospheric 
activity;

• Perturbation by atmospheric 
thunderstorms and seismic phenomena.

May 27th, 2022 EGU General Assembly 2022, Vienna, Austria 3

Ionosphere sounding



Scientific objectives
• Measuring the Earth’s radiation budget at 

the top of the atmosphere and sounding 
the ionosphere;

• 2U CubeSat weighting ~3 kg;

• Power limit consumption 3 W;

• Sun-synchronous orbit at altitude 600 km 
with descending node at ~0930 LT;

• Launching in 2023;

• Will join UVSQ-Sat (1U CubeSat, launched 
on January 24th, 2021).
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CubeSat INSPIRE-Sat 7



May 27th, 2022 EGU General Assembly 2022, Vienna, Austria 5

Ionospheric sounding experiment IONO



IRI model history IRI data sources
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International Reference Ionosphere

Bilitza, Adv. Radio Sci., 16, 1-11, 2018, https://doi.org/10.5194/ars-16-1-2018
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Ionospheric dynamo region & variability

Diurnal ionospheric current

F-peak height in IRI model between 1958 and 2015. 
Bilitza, Adv. Radio Sci, 2018.
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Perturbation by atmospheric thunderstorms 
and seismic phenomena

Conceptual general view of electromagnetic 
phenomena in possible association with earthquakes 
and different radio techniques to measure those 
electromagnetic effects (from Hayakawa 2015).
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VLF/LF reception system
• Monopole antenna (92 cm, Procom BCL 

1-KA, V polarization, 10 kHz – 100 MHz);
• Preamplifier;
• Junction box supplied by 12 V DC-current 

producing a RF-signal;
• Sound card (Focusrite Scarlet 2i2) 

digitizing the radio signal: sampling 
frequency 44.1 kHz – 192 kHz with 24-bit 
output coding;

• GPS receiver module with a PPS output 
(update rate 1 Hz) for precise 
synchronisation;

• PC running Linux CentOS with UltraMSK
software;

• The system measures simultaneously the 
amplitude & phase of several 
transmitters (up to 20 channels). 


