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Venus Express 

• Obiettivo: pianeta Venere 

• Lancio: 9 Novembre 2005 

• Inserimento in orbita : 11 Aprile 2006 

• Inizio missione nominale: 4 Giugno 2006 

• Attualmente in fase di missione estesa (fino alla 

fine del 2014 con ulteriore possibile estensione) 
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Venus Express durante l’integrazione a Torino 



Parametri       Venere                 Terra    Rapporto (Venere/Terra)                                  

• Massa (1024 kg)                  4.8685         5.9736         0.815  

• Volume (1010 km3)                92.843        108.321         0.857 

• Raggio Equatoriale(km)   6051.8         6378.1         0.949      

• Densita’ media(kg/m3)             5243           5515          0.951  

• Gravita’ superficie(eq.)(m/s2)    8.87           9.80          0.905  

• Albedo Visuale geometrico         0.65           0.367          1.77   

• Irradianza solare(W/m2)         2613.9         1367.6         1.911 

• Temperatura efficace (K)         231.7          254.3          0.911  

 

 

Parametri Orbitali 

• Semiasse Maggiore (106 km)       108.21          149.60       0.723    

• Periodo orbitale (giorni)       224.701         365.256       0.615 

• Inclinazione Orbitale (deg)       3.39            0.00           - 

• Eccentricita’ Orbitale           0.0067          0.0167        0.401    

• Periodo rotazione siderale(hrs) -5832.5         23.9345       243.686  

Terra-Venere: i gemelli diversi 

Il pianeta più simile alla Terra 

 



 

 

Radiazione 
Solare Emissione 

termica 
 

Effetto serra 

 

 



Temperatura di equilibrio 

Corpo Teq [°C] T(superficie) [°C] 

Luna 4 4 

Terra -10 15 

Venere -35 464 !! 

Potente effetto serra !  

 



Immagini acquisite da VIRTIS durante l’inserimento in orbita 



 

News on Nature, July 2006 

Venus by  

day and 

night 



 

 

 

Infrared Emission Solar reflected light 

Mesospheric 

composition, 

dynamics, etc… 

Surface, lower 

clouds composition, 

dynamics, 

temperature 

structure, airglows, 

etc… 



 

Mapping the surface of Venus – 

 Surface brightness temperature ... assuming constant 

emissivity 

Müller, et al., JGR 2008 

Syntetic thermal map 

from Magellan data 

(GTDR) 

VIRTIS 

745 K 725 K 



 

Idunn Mons 

Lat -46°  

Long 

214.5° 

“Fresh” lava, 

darker in IR, 

higher emissivity 

Thermal radiation 

time 

Emissivity 

Radar image 

VIRTIS image 

Weathering 

processes 

Link movie 

venus_h264_cut_II.mov


VIRTIS 

derived 

altimetry 

Magellan 

altimetry 

VIRTIS gives evidence to the orientation of Venus 

between 2006 and 2008; Magellan mission provided 

a global altimetry data set recorded between 1990 

and 1992.  

Comparison of  the two data sets reveals a deviation 

in longitude indicating a rotation of the planet not 

fully described by the body fixed coordinate system 

A revised period of rotation of Venus of 

243.023 ± 0.001 days is significantly different 

from the value of 243.0185 ± 0.0001 

recommended by IAU 
Mueller et al. 



 

“Typical” composition below the 

clouds 

Molecule (ppmv) Lat 0°-

20° 

Lat 60° 

CO (36km) 243 < 313 

OCS (33km) 41 > 2.51 

SO2 (35km) 13050 = 13050 

H2O (35km) 312 = 312 

H2O (0-15km) 449 = 449 
E. Marcq et al., JGR 2009 

B. Bezard et al., JGR 2009  



 

Mesospheric SO2 changes 

Venus Express shows 
episodic injection of 

SO2 into mesosphere. 
 

Is this connected with 
volcanic activity (like 

Pinatubo) ? 
  

Or is it simply 
atmospheric variability ? 



 

1.74 mm 

Orbit 157, Night side @ 1.7 μm 

Slant distance from 65000 to 37000 km 

Superrotation and convective cells  



 

The atmosphere is 

up to 60 times 

faster than the 

solid body rotation  

Examples of wind 

measurements in 

the equatorial 

region: 

200 km/h at 50km 

altitude 

The super-rotation: fast atmospheric motion in a slow 

rotating planet ! 

1.74 microns 



 

Changing winds at cloud level 

Venus Express provided the first 
ever 3-D determination of winds 
at different altitudes on Venus. 

Now VEX reveals dramatic 30% increase 
in super-rotation rate over 6 years. 



3-D Atmospheric thermal structure 

D. Grassi et al., 

A. Migliorini et al., 2012 



 

Observations from Pioneer Venus (1980). F. Taylor et al, JGR 

North Polar Vortex at 15 microns 

“S” shape 

The “dipole” of Venus 



 

The thermal structure of the vortex 

G. Piccioni et al., Nature 29 November 2007 

“High” temperature 

region is within the 

vortex 

“Low” temperature 

region is just 

outside, 

sorrounding the 

vortex 
Clouds top thermal radiation 

ESA/VIRTIS-VenusX (A. Cardesin Moinelo) 



Clouds top altimetry 

Large depression in 

the polar region 



 

The many many faces of the vortex 

http://apod.nasa.gov/apod/ap100928.html Astronomy Picture of the Day (2010 September 28) 



 

START_TIME   = 2008-01-18T17:12:13.719 

STOP_TIME      = 2008-01-18T17:24:35.740 

3-pole or 4-pole !!! 
5.2 micron 

(about 65 km) 



 

The unexpected complexity of the 

dynamics within the polar vortex 



 

Global O2 airglow averaged over 

880 orbits (4 venusian years) 

Peak emission is on 
the Anti-Solar 
point 

ESA/VIRTIS-VenusX (R. Hueso) Piccioni G. et al., JGR 2009 



 

Averaged spectra 

from 90 to 100 km 

Green = syntetic 

spectrum 

Black = measured 

First detection of Hydroxyl 

G. Piccioni et al., A&A 2008 

First indirect evidence of 

Ozone (later directly detected) 



Giuseppe Piccioni 

Effetto serra e perdita degli oceani di Venere 
(Prima grande transizione, circa 4 miliardi di anni fa) 

 Simile quantità d’acqua come la Terra all’origine 

 Acqua odierna: H2OVENERE ~ 100,000 volte meno 

 abbondante dell’H2OTERRA  

 



Plasma environment 

and escape processes 

H+, O+, He+ 

Venus 

Earth 

Water: lost in space 

Escape rates during low solar activity: 

QH+  7.1 1024 s-1 

QO+  2.7 1024 s-1 

QHe+ 7.9 1022 s-1 

 

QH+/ QO+ = 2.6 



 

Scientific impact of the 
mission to date 

• More than 300 refereed articles, special issues of JGR (double), PSS 
(four issues), Nature (special section) and Icarus. An ISSI book is in 
print. A comprehensive reference book, Venus III, is being planned. 

• A world wide revival in the interest in Venus. All major science 
conferences now include at least one session for Venus. As an 
example, the upcoming AGU meeting has 45 talks/posters on Venus. 

• The community of ground based telescopic observers joined in a 
combined observation campaign 2007, which resulted in a special 
issue of PSS with 13 articles. Additional campaigns have taken place 
yearly since 2009. 

• VEX members participated in proposals for NASA New Frontiers 
(SAGE) and Discovery (seven Venus proposals) programmes. 
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