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Radio-active planets in the solar system 

- Auroral radio emissions produced by the Cyclotron Maser Instability (CMI)
- f ~ fce, correlation with atmospheric aurorae etc.
- Inhomogeneous radiosources + strongly beamed

JUPITER

(Queinnec & 
Zarka, 2001)

(Cecconi et al., 
2012)



SATURN (SKR)

JUPITER

EARTH (AKR)

12:00

24:00

06
:0

0 18:00

organized by 
Local Time

organized by 
Longitude

Radio-active planets in the solar system 

+ Io/Eu/Gan-DAM

(Lamy et al., 
2009)

(Mutel et al., 
2004)

(Louis et al., 
2017)



Radio-active planets in the solar system 
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- Inhomogeneous radiosources + strongly beamed => strong visibility effects

(Queinnec & 
Zarka, 2001)

(Lamy et al., 2008)



- Long-lasting search for exoplanets with predictions laws
=> First detections in progress (Perez-Torres et al., 2022, Callingham et al., 2023, Tasse et al., 2024)

- Figure of merit used to identify best candidats do not account for visibility (Griessmeier et 
al., 2017, Livret blanc SKA-France, 2019)

Radio-active planets in the solar system … and beyond ?

(Zarka et al., 2018)



Characterizing the radio auroral visibility

(Cecconi et al., 2009, Lamy et al., 
2009,2011,2013,2018)
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intense sources

Saturn : visibility in local time
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(a) LH polarized SKR (Southern R-X mode)
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Earth :  visibility in local time and latitude

AKR sources (Waters et al., 
2022)



Jupiter : visibility in longitude

(Marques et al., 2017, Zarka et al., 
2018, Jâcome et al., 2022)



Jupiter : visibility in longitude

(Zarka et al., 2021)



Intensity (Log W/m2/Hz)
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Jupiter : visibility in latitude

(Louis et al., 2021)



Intensity (Log W/m2/Hz)
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magnetospheric 
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magnetospheric 

emission

(b)

Io-Jupiter 
B/D type of 
emission

Io-Jupiter 
A/C type of 
emission

RH+LH

RH 
(Right-handed polarized)

LH 
(Left-handed polarized)

M

f1

f2

(a)

Earth

Implications for exoplanets

(Lamy, Louis, Waters, Planet. 
Radio Em. IX, 2023)




