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On Earth 2 
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On Mars ? 3 



On Mars ? 4 



Martian dust events 5 

NASA / JPL-Caltech 

June 2001                                                 July 2001 



Martian dust events 6 

► Blah blah 

 

 

~ 30m wide 

~800m high 

~ 140m wide 

~20km high 
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The generator: triboelectricity 7 

► Charging depending on 

► Grain size 

► Grain composition 

 

► Photo-detachement 

 

► Attachement with ions and electrons 
 

 

 

Barth & Rafkin 



The global circuit on Earth 8 

► Constant thunderstorm current 

 

► Fair weather electric field ~ -150V/m 

► Fair weather current ~2pA/m² 

 

 

Conductivity 



A Martian global circuit ??? 9 

► More variability 

► 500 V/m with a regional/global dust storm 

► 0,1 V/m with only dust devils (Aplin 2006) 

 

► Global measurement for a local value   

 

 

 

 



Life on Mars?   10 

Lefèvre & Forget 2009 

Atreya 2007 

► UV dissociation > short methane lifetime 

 

 



Electric fields and oxidants species 11 

Atreya & Delory 2006 

► Large e-fields > energized electrons > oxidants species > organics removal 

 

 



Dust dynamics 12 

𝑭𝑨 ≈ 𝑭𝑮 ≈ 𝑭𝑬 

For E=10 kV/m and Q=10-16 

C 

(Farrell 2006) 
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Schumann resonances 13 

► Blah blah 

 

 



► Predicted in 1952 by Schumann 

► Observed in 1960 by Balser & Wagner 

 

 

Schumann resonances:  on Earth 14 

Simões 2011 



► Blah blah 

 

 

Schumann resonances:  on Mars ??? 15 



► Observed ? 

 

 

Schumann resonances:  on Mars ??? 16 

► Simulations 

 

 

Ruf 2009 

Toleda-Redondo 2017 



How to measure it ? 17 

► For electric fields: field mills 

► For high frequency (> 30Hz): antenna 

► For the conductivity: conductivity probe 

3 instruments 

Heavy 

Need for power 



For ExoMars 2016 18 

► Very limited power  

► Strict mass budget 

 

► 1 instrument for all 3 



► Atmospheric Relaxation and Electric-field Sensor 

► In the DREAMS package  

 

► 300g and 300mW 

 

► Electric field and conductivity interleaved 

► Trickier to process 

 

► On Schiaparelli > perturbations 

► Modelling work 

Micro-ARES: potential and relaxation 19 



Micro-ARES: Field tests 20 

► Models 



The atmospheric conductivity 21 

► Electro/photo chemistry 

 

► Charge carriers content 

► Positive ions 

► Negative ions 

► Electrons 

► Charged aerosols 

 

 

Cardnell 2016 



Micro-ARES: Finite elements 22 

► Electrostatic modelling 

► But the medium charge 
carriers are left unperturbed 



Micro-ARES: Plasma approach 23 

► Model and experiment in Radon chamber 



… the demise 24 



And after ? 25 

► Instrument is developed and high TRL 

 

► Dust package and Electric-field sensor on the ExoMars 2020 lander 

 

► Less constraints 

► Long survey 

 

 

 

 

 

 

►Electric fields will be unveiled 
 

 



Thank you  
for your attention 

Any questions ? 


