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The catalytical processes on the surface of cosmic dust grains are believed to play a crucial role 
in the formation of complex molecules in space. During the permanence in the densest regions 
of the interstellar medium (called molecular clouds), dust grains are coated with icy mantles by 
the accretion of volatiles. The energetic processing of these ices by, e.g., ion or UV photon 
irradiation, constitutes a further pathway to increase the molecular complexity of the Universe. 
In order to elucidate plausible mechanisms that can account for the large variety of chemical 
species detected in space, dedicated experimental setups mimicking the physicochemical 
conditions of the dust formation regions and of the ISM are mandatory. 

Within the NANOCOSMOS project we have built the Stardust machine [1], an ultra-high vacuum 
(UHV) station for simulating cosmic dust formation in evolved stars. The INFRA-ICE module is 
an UHV module of Stardust dedicated to performing IR spectroscopy of the dust analogs and to 
prepare ices of astronomical interest. The icy analogs can be further processed in-situ by UV 
irradiation and ion bombardment as well as exposed to atomic hydrogen and gases. 
Additionally, temperature programmed desorption during ice sublimation can be performed. 

In this presentation, details of the INFRA-ICE module will be presented along with selected 
results on dust analogs and on ice growth and processing. 

 

Figure 1. (a) Overview of the INFRA-ICE module. (b) Sketch of the optical path of the INFRA-ICE module. 
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