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Observations
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• Our team’ 2004 ESO proposal with
VLT’s UVES spectrograph

• Almost coordinated observations with
Cassini’s arrival at Saturn in April
2004

• Applied to the backscattered solar 
Fraunhofer lines present in high 
resolution spectra in the 478-680 nm 
range.
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Spectra Analysis
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• Dynamical regime of differential 
rotation in latitude (“Systems” I, II and 
III)

• Telluric Lines

• Planetary Contribution

• Fraunhofer Lines (with an eco-Doopler)

• Bands of methane, ammonia and
hydrogen molecules (single Doppler)

Credits: A. Sánchez-Lavega
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Slit’ active window
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Doppler Velocimetry Basis
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Spurious Contributions for wind
velocity retrieval

Orbital shift (OS) 
induced by Earth-

target orbital 
motion.

1

Young effect

2

Geometric 
projection factor, 

due to the spherical 
geometry
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Doppler Shifts
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• Doppler shift vs pixel position

• Navigation of the images (attribution of planetocentric coordinates)

• De-project from the line of sight

• Subtract the planetary rotation velocity (System III)
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Doppler velocities
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Key Adjustments/Calibrations
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Removal of MIT spectral orders affected by methane bands

Exposure Time -> Excess velocity

Disentangle the planetary contribution from the back-
scattered solar radiation
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Rings
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Cannot survey latitudes above 22º N
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Pressure Levels and Altitudes
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Courtesy of P. Irwin

M. 

SILVA



Latitudinal Profile
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Latitudinal Profile
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Data Comparison
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Data Comparison
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Data Comparison
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Data Comparison
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Prospects
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Retrieve the velocity associated to the 
planetary contributions while sounding 

different pressure levels.

Adapt the method to Jupiter’s atmosphere 
with a collaboration with the JUNO mission.

Adapt our Doppler velocimetry technique to 
the near-infrared wavelengths with data from
CARMENES.
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