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Introduction : Comets are remainders of the formation of 

solar system, so analysis of cometary material can give insights 
into Solar System formation [1]. Comets have also been 
discussed as possible sources of water [2] and may have brought 
molecules which may have played a role in the chemical 
evolution leading the emergence of life on Earth [3]. The Rosetta 
mission launched by ESA on March 2004, will reach the comet 
67/P-Churyumov–Gerasimenko in 2014 to make the most 
exhaustive study ever achieved on comets. Rosetta will be the 
first mission to try to orbit the comet at about 30km from nucleus 
and to land a module on the surface of the comet. Rosetta’s 
orbiter will last more than a year, following the comet up to the 
perihelia [4]. A time-of-flight secondary ion mass spectrometer 
(TOF-SIMS), named COSIMA (COmetary Secondary Ion Mass 
Analyser), is onboard the orbiter of Rosetta. Cometary grains will 
be collected on a variety of metallic targets (silver, gold, 
palladium, and platinum) and an optical system will identify the 
cometary grains to be further analyzed by COSIMA. COSIMA’s 
objectives are the determination of the atomic and molecular and 
isotopic composition of cometary dust grains [5]. Calibration 
laboratory work was started using the reference model of 
COSIMA in Lindau (Germany) and the prototype of COSIMA in 
Orléans (France) to help the interpretation of COSIMA spectra. 
Here we report the analysis of organics performed with the 
COSIMA prototype. 

Methods and results : TOF-SIMS technique only analyzes 
the first monolayers of the sample, thus it is very sensitive to 
surface contamination. TOF-SIMS spectra are difficult to 
interpret as they contain a very large amount of information, 
showing both elemental and molecular masses up to masses 
~ 1000 amu. The mass resolving power (m/∆m) of COSIMA is 
about 2000 at m=100 amu. The spectra obtained with COSIMA, 
will be a combination of mass peaks of mineral and organic 
elements. The organics are expected to be minor peaks, making 
their identification not simple. In this work, we have used the 
COSIMA prototype based in Orléans to analyze 100-400µm 
deposits of organics. The first step was to prepare samples of 
different organics of known composition and which are believed 
to exist in comets or belong to the chemical family of such 
molecules. A rigorous cleaning protocol was followed for the 
gold foils used as targets. Samples were then pressed or 
sublimated or just laid on them in clean conditions. High 
statistics of positive and negative spectra of the samples were 
then taken in order to get molecular structure information. 
Contamination control spectra were taken on the gold foil outside 
the sample area. Specific family fragments have been 
highlighted. These spectra of organic pure compounds will be 
included in a new secondary ion mass spectra library.  
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