
26 ans d’observations décamétriques de Jupiter à Nançay : une base de données, des résultats

P. Zarka1, M. Marques2, L. Lamy1, E. Echer2, B. Cecconi1, V. Ryabov3, L. Denis4, A. Coffre4

1 INPE, Sao Jose do Campos, Brazil 2 LESIA, Observatoire de Paris, CNRS, PSL, Meucon, France
3 Station de Radioastronomie de Nançay, OP, CNRS, PSL, UO, Nançay, France 4 Complex and Intelligent Systems Department, Future Univ. Hakodate, Japan

(a)

Building the database
• Daily dynamic spectra at the Nançay Decameter 

Array (NDA)
• >8100 observations studied over 26 years        
→  >6200 emissions catalogued, according to 
careful criteria (6 months in front of the screen !)

• emission parameters (polar, type, intensity, fmin & 
fmax(t) at 1-min. resolution)

• ephemeris of observer and satellites computed 
over 26 years at 1-min. resolution → database

First results

• CML-ΦIo distribution of emissions, 
component per component

• Statistics on emission Intensity, Duration, 
Maximum frequency, Circular polarization

Io-Jupiter interaction and 
magnetic field models

• Occurrence probability
• fmax(Λ)
• Comparison to magnetic field models

Ganymede-Jupiter interaction
• Demonstrated and quantified
• Energetics
• Comparison to magnetic field models

References : Marques et al., Astron. Astrophys., 604, A17, 2017   ;   Zarka et al., in "Planetary Radio Emissions VIII", Fischer et al. eds., Austrian Acad. Sci. Press, Vienna, 2017

Routine dynamic spectra from NDA Computer-Aided selection of emissions + type selection Post-processing of emissions regions: polar, intensity, fmin & fmax(t) at 1-min. res. 

Emission types and radio arc vertex Emission contours and types on dynamic spectra

Geometry of satellite-Jupiter interaction Coverage of the CML-ΦIo plane with observations

All catalogues emissions …

… identified per type Emission parameter statistics

Io-Jupiter and non-Io long-term occurrence probability

Distribution of Io emissions vs Io’s longitude

Distribution of Io emissions’ fmax  and comparison to magnetic field model predictions

Ganymede-induced radio emissions
clearly identified

Distribution of Ganymede emissions vs Ganymede’s longitude
Distribution of Ganymede emissions’ fmax  and 

comparison to magnetic field model predictions

Future work : automatic identification of emissions (machine learning …), database extension via archive data digitization …

26 years of decameter observations of Jupiter in Nançay : database and results


