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Experiences concerning the composition of  a 
spacecraft generated atmosphere from 

Rosetta/ROSINA 
 

1. How? 
 

2. What? 
 
3.Measures to reduce contamination hazards 
 
Focus on outgassing of  condensable and 

non-volatile compounds from spacecraft 
ROSINA provides an excellent diagnostics to 

identify and study such compounds 
 





DFMS RTOF 

COPS 

ROSINA package on the  
Rosetta Cometary Explorer 
 



DFMS/ROSINA/ROSETTA 

Schläppi et al. (2010) 



DFMS/ROSINA/ROSETTA 

Schläppi et al. (2010) 



How? 





Desorption: Mostly volatiles (water) from  
Surfaces (MLI’s, etc.) 



Diffusion:  From interior of  spacecraft,  
Timescale: 10 months 
 
 
Decomposition: From UV-irradiation of  plastics 
Timescale:  Duration of  mission 



Thruster Firings 
3N2H4 → 4NH3 + N2  
 
N2H4 → N2 + 2 H2   
 
Rosetta: Monomethylhydrazine + Oxidizers 
                                               CH6N2 
  
 Boiling point (at 1 atm) 91 oC 

 
Heat of  vaporization 40.4 kJ/mole 
(Water                           40.7 kJ/mole) 
 
 

Hydrazine properties: 
 





Evaporation of  hydrazine droplets  
from spacecraft structure 

Slow (several minutes) dissipation 
of  thruster cloud 





Modeling Thruster Firings 



Early on diffusion is slow in 
the inner part because of 
high density  

“Evaporation” of outer 
atmosphere where 
collisions among molecules 
are much rarer 

 Atmosphere has become 
dilute, diffusion is efficient 
and the density profile 
becomes flat 



Evaporation of  hydrazine droplets  
from spacecraft structure 



What? 



List of  (toxic) chemicals detected by ROSINA 





Vacuum Grease 





Measures to reduce contamination hazards 
(lessons learned so far) 

 

Thruster firings produce atmospheres of  condensable  
organic contaminants, which can last for hours in the vicinity 
of  the spacecraft! 
 

Spacecraft design might require new (expensive) standards 
 

Careful choice of  location of  instrument apertures on 
spacecraft, venting of  all instruments at appropriate places! 
 

Modeling of  contamination risks might help to mitigate the 
problem 
 

Keep surfaces near instrument apertures warm – also when 
shaded, to avoid condensation of  contaminants. 
 

Duplicate instrument with spare instrument for calibration 
purposes 
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