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Several missions are taking place under ESA’s man-
datory science programme, the basic framework for our 
scheduling. These include the ongoing missions Mars 
Express and Venus Express, exploration of Saturn by the 
Cassini mission, the continued operation of the SOHO, 
Cluster, XMM-Newton and Integral observatories, and 
intense activity on Herschel and Planck. 

The three Herschel instruments are being used exten-
sively by French scientists, with some excellent results 
so far on star formation and galaxy evolution, as well 
as in planetology, to determine whether the water in 
the Earth’s oceans may have come from comets. As for 
Planck, the first scientific results were disclosed at a 
symposium held in Paris in January 2011, testifying to 
both the proper functioning of the instruments and the 
data processing system, a key element of the mission. 

Rosetta is continuing its long journey to the comet  
Churyumov-Gerasimenko. The probe flew over the aste-
roid Lutetia in July 2010 and then was placed in hiber-
nation mode in June 2011. In terms of projects under 
development at ESA, it is worth mentioning CNES’s 

role in the development of the ground segment for 
the Gaia astrometry mission, alongside a consortium of 
French laboratories. The instrument contributions to 
the BepiColombo mission are nearing the end of deve-
lopment, while the French contribution to the MIRI ins-
trument for the JWST has been delivered for integration 
with the instrument. 

Cosmic Vision and Mars Exploration

The first missions of ESA’s Cosmic Vision programme for 
the period 2015-2025 have now entered the develop-
ment phase and French scientists are in the forefront. 
At a special meeting in October 2011, the Science Pro-
gramme Committee (SPC) selected the solar physics 
project, Solar Orbiter, as the first medium-class mission. 
France has contributed to five of its ten instruments, 
while overall scientific and technical responsibility for 
a sixth has been entrusted to a French team at CNES. 
The second medium-class mission is the Euclid cosmo-
logy mission, proposed by a large European consortium 
under French responsibility. Solar Orbiter is scheduled 
to be launched in 2017 and Euclid in 2019.

AUTHOR: F. Casoli

Three launches and several programmes selected or decided upon, many missions in 
operation and a profusion of  scientific results: this is a fair summary of  2010 and 2011
in the field of  Sciences of  the Universe.

[Fig. 1]
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The selection process has begun for the third medium-
class mission, and feasibility studies are underway for 
ECHO, LOFT, Marco Polo and STE-QUEST with technical 
and financial backing from CNES. The Plato exoplanet 
investigation project is also vying for selection. Studies 
continue for the European contribution to JAXA’s SPICA 
project, in particular the SAFARI spectral imager. Regar-
ding the large-class missions, three competing projects 
were redefined in 2011: the ATHENA X-ray observa-
tory, the JUICE mission to study Jupiter and its satellites 
Europa, Callisto and Ganymede, and the NGO gravitatio-
nal wave observatory. The strong French participation in 
all these missions reflects the dynamism of the national 
space science community.

The scenario studied in 2010 and 2011 for the Exomars 
programme consisted of two missions in cooperation 
with NASA. First, in 2016, an orbiter carrying a telecoms 
payload and a scientific payload for characterising the 
Martian atmosphere and second a demonstrator for re-
entry and landing on Mars carrying a scientific payload 
to study the Martian environment. Then in 2018, NASA 
should have launched a scientific laboratory. Phase B 
work on the european Pasteur payload is under way in 
France. Because of the NASA withdrawal from the pro-
gramme at the end of 2011, ESA suggested to continue 
the programme with Russia. 

Multilateral programme 

Under the CNES multilateral programme, the COROT 
mission (COnvection ROtation and planetary Transits) 
is proving a great success. Launched on 27 December 
2006, this microsatellite from the Proteus family was 
developed through cooperation with Germany, Austria, 
Belgium, Brazil, ESA and Spain. COROT’s primary objec-
tive is to discover extrasolar planets by detecting their 
transit in front of their stars.

By early 2012, COROT had discovered 25 planets, each 
of which is of particular interest. The second scientific 
objective of COROT is to study the internal structure of 

stars through astero-seismology, and observations will 
provide research data for stellar physicists for many 
years to come. Given these results, the scientific teams 
have asked CNES to extend mission operations beyond 
March 2013. Again concerning mini-satellites, the SVOM 
project has almost completed its feasibility phase. This 
is a Chinese-French mission to study gamma ray bursts. 
The French contribution mainly involves the launch, and 
the supply of two instruments. 

As for fundamental physics, the development of the 
PHARAO atomic clock continues, with launch scheduled 
in 2015 as part of the ACES project on the International 
Space Station. The time transfer by laser link experiment 
(T2L2), a passenger on the Jason-2 mission, has excee-
ded three years in orbit, and more than twenty ground 
stations have used it for metrology experiments.
The Picard microsatellite, from the Myriade family, was 
launched on 15 June 2010. It is carrying three instru-
ments for making simultaneous measurements of varia-
tions in the Sun’s energy and geometry. Also in the field 
of microsatellites, in 2010 CNES decided to develop 
TARANIS, to study high-energy phenomena at the inter-
face between the Earth’s atmosphere, thermosphere 
and the ionosphere; and in 2011, to develop Micros-
cope, whose aim is very thorough testing of the equiva-
lence principle, in cooperation with ESA and DLR.

A highlight of 2011 was the launch of the Mars Science 
Laboratory on 26 November. The two instruments to 
which France made a significant contribution, ChemCam 
and SAM, were tested in March 2012 and are fully ope-
rational. The arrival on Mars is scheduled for 6 August 
2012. 

Finally, with regard to exobiology, Amino, an experiment 
to study the effect of light radiation on amino acids and 
other organic compounds placed in Earth orbit, was ins-
talled in March 2009 on the Expose-R facility, part of 
the Russian Zvezda module on the International Space 
Station, and returned to Earth in March 2011 for analysis 
in laboratories.

[Fig. 2]

[Fig. 1] 
Preparation of the Microscope  
satellite thermal mock tests  
for thermal vacuum testing.  
© CNES/Piraud Hervé, 2009

[Fig. 2]
The Mars Rover Laboratory (MSL)  
is designed to detect traces  
of an ancient chemistry of life on Mars.  
France is heavily involved in two  
of the rover instruments: ChemCam 
and SAM (Sample Analysis at Mars). 
© NASA/ JPL Caltech, 2011
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