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Context
OBJECTIVES OF THIS WORK

Enable plasma diagnostics for space missions by developing 
tools for data interpretation. Improve instrumental response 
models and analysis methods. Enhance understanding of (i) 

Sun-planet interactions as well as (ii) plasma-body 
interactions and their impact on planetary physics.

Natural Laboratory

☼ Unique conditions to study plasma physics in situ

☼ Space missions enabling planetary plasma exploration:

☼ BepiColombo (ESA/JAXA) – Mercury 

☼ JUICE (ESA) – Jupiter’s Icy moons

☼ Requires adapted measurements tools to characterize Ionized environments
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Instrumental Response

 

The instrumental response strongly depends on the evdf. Maxwellian 
[3], double Maxwellien [4], or Kappa [5] are the most communely use. 

 

The DSCD model give the mutual impedance responce from the 
solution of linear system (6)

☼ Continuing the study of BepiColombo in magnetized plasma conditions to refine our 
understanding of its instrumental response.

☼ Extending a similar analysis to JUICE, comparing results with data from its first Earth 
flyby, and conducting studies in magnetized environments.

☼ Expanding these investigations using a hybrid DSCD + PIC model (currently under 
development) to further validate and enhance our simulations .
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The operational frequency ranges (LF 
in blue, HF in red) are shown on the 
left. The gray-shaded region indicates 
where the Debye length exceeds 13 m, 
corresponding to weakened plasma 
resonance detection.
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Dynamical spectra of the mutual impedance signal 
along the Mio trajectory (simulated data)

 

Electrostatic modeling of Mio 
spacecraft/plasma interaction

Mutual impdeance spectrum measured by 
the ISOPROBE-3 probe on ARCAD-3 in 

Earth magnetosphere [1]
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