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In the relatively shielded environments provided by interstellar dense clouds in our Galaxy, infrared astro-
nomical observations have early revealed the presence of low temperature (10-100 K) ice mantles covering
tiny grain “cores” composed of more refractory material. These ices are of specific interest because they consti-
tute an interface between a solid phase under complex evolution triggered by energetic processes and surface
reactions, with the rich chemistry taking place in the gas phase. The interstellar ice mantles present in these
environments are immersed in a flux of cosmic ray particles [1-3] that produces new species via radiolysis
processes, but first affects their structure which may change and then induces desorption of molecules and
radicals from these grains [4-6]. Theses cosmic rays can be simulated in the laboratory for a better under-
standing of astrophysical processes. The high-energy cosmic ray component (just below or above 100 MeV/u)
was so far only scarcely simulated experimentally. Nevertheless, there is a clear need to study the interaction
of high energy cosmic rays with ices, since the energy deposited on dust grains and ice mantles is expected
to be important compared to protons and concomitant with UV photons. In particular, the physical state of
the ice is extremely important in many respects for astrophysicists, to allow in particular surface physicist to
perform experiments on realistic surfaces for a better understanding of interstellar chemistry. This talk will be
dedicated to describe the evolution, in an astrophysical context and based on laboratory experiments, of the
ice’s physical state (amorphous, crystalline, metastable), including sputtering, resulting from the interactions
with swift ions and photons.
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