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Rationale

We propose the Triple F mission in context of ESA’s Cosmic Vision plan. After detailed investigation of comet 67P/Churyumov-Gerasimenko by the Rosetta orbiter and lander, a sample return mission is the logical next step in cometary exploration. 
Scientific background

In comets we find a  mixture of original interstellar grains with material that was re-processed in the solar nebula. That mixture is of particular interest for the study of the formation of the solar system. Laboratory investigations of samples brought back from different (active and inactive) regions of a comet reveal this mixture of low and high temperature compounds. The Stardust mission has shown that those compounds are intimately mixed on small scales (Brownlee et al. 2006, Mc Keegan et al. 2006). The analysis of the returned sample from a cometary nucleus will determine the processes of the formation of the planetary system and their chronology. It will be possible to determine how far and in which proportion material processed near the Sun during the formation of our planetary system was transported out into the Kuiper belt where it was mixed with pristine interstellar material. A stratigraphic sample from a cometary nucleus will reveal the structure of the intricate porous mixture of ice-dust grains that make up a comet nucleus and provide for its unique activity. 
The mission
A relatively small spacecraft will be launched into its interplanetary trajectory to a short period comet. After a short monitoring period near the cometary nucleus, needed to find suitable sampling spots, the spacecraft will touch down on the surface of the nucleus to collect samples. The sampling depth will be several decimeters. Finally the cooled samples will be returned to Earth. The mission is proposed to ESA’s Cosmic Vision and exploration programs, in co-operation with the Russian space agency.
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