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Abstract 
ESA’s Rosetta spacecraft is currently on its way to 
rendezvous comet 67P/Churyumov-Gerasimenko 
(67P/C-G). It carries with it the Rosetta Orbiter 
Spectrometer for Ion and Neutral Analysis (ROSINA) 
instrument suite that consists of two mass 
spectrometers and a pressure sensor.  

In order to prepare ROSINA for the cometary 
environment we perform various studies including 
laboratory measurements of expected species, 
modeling of the environment including revisiting 
observations obtained during previous missions to 
comets, and data analysis of measurements already 
obtained in space. Here we will report on the findings 
obtained by ROSINA before reaching the comet, we 
will touch on the expected environment at 67P/C-G, 
and briefly discuss the difficulties we expect to face 
at the comet. 

1. The ROSINA instrument 
ROSINA consists of the COmet Pressure Sensor 
(COPS), the Double Focusing Mass Spectrometer 
(DFMS), and the Reflectron-type Time-Of-Flight 
(RTOF) mass spectrometer. ROSINA is designed to 
detect and monitor the neutral gas and plasma 
environment in the comet’s coma [1]. Rosetta will 
orbit and fly-by the comet in order to monitor the 
spatial and temporal variability of the coma as it 
follows the comet to and past perihelion. COPS is 
able to derive total gas densities as well as gas 
velocities. The two mass spectrometers are built to 
complement each other with high resolution to derive 
isotopic ratios and separate components (DFMS) and 
increased mass range for the detection of larger 
molecules (RTOF). 

2. Spacecraft background 

Right from the beginning after launch ROSINA 
detected an atmosphere around the Rosetta spacecraft 
itself. Over the course of the cruise phase the 
temporal behavior of this background atmosphere has 
been monitored. ROSINA observes three major 
processes acting on increasing time scales, first 
desorption of material sticking to the surface of the 
spacecraft, second the diffusion of volatiles from the 
inside structure of the spacecraft (e.g. trapped 
particles in the multi layer insulation foil), and third 
the decomposition of some of the used materials [2]. 
The composition of the background shows evidence 
of polycarbonates and fluorocarbons (spacecraft 
structure, tapes, etc.), solvents, lubricants, fragments 
of the propellant and its oxidizer, etc. These findings 
do impact the capability of ROSINA to detect minor 
species but are also interesting for other missions 
where spacecraft contamination can affect the 
performance of telescopes and particle instruments. 
For instance the background of Rosetta was much 
more prominent compared to the atmosphere of 
asteroid Lutetia, at least for the given geometry of the 
fly-by, and only an upper limit for asteroid’s 
exosphere could be derived [3]. Furthermore we also 
find that spacecraft outgassing can explain at least a 
part of the Pioneer anomaly, i.e. the anomalous 
deceleration of the Pioneer spacecraft observed over 
the course of the last few decades [4]. 

3. Preparations for the rendezvous 
with comet 67P/C-G 
For the purpose of preparing instrument operations 
we engage in modeling of the expected fluxes and 
abundances of neutral gas and plasma at the comet as 
well as joint lab experiments with components which 
might be encountered at the comet. 
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The models contain neutral gas and dust as well as 
the plasma phase ([5], [6]). Based on the 
cometocentric and heliocentric distance the 
composition and abundance of individual species 
varies greatly and during the early part of the mission 
we have to worry about the background signal of 
Rosetta itself. 

Chemical components already detected in comets 
([7]) and in the spacecraft background ([2]), are 
currently being analyzed in our lab with the flight 
spare instrument (if possible based on their 
corrosiveness and toxicity). We will discuss briefly 
some of the results of the expected environment to be 
encountered at the comet and discuss some of the 
problems that might arise during the course of the 
mission. 
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