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Nitrous Oxide, N2O, was the first N-bearing molecule found in the interstellar medium (ISM). 
The discovery of N2 ice on the surfaces of Triton (Neptune’s largest moon) and Pluto, the last one re-
cently confirmed by the NASA New Horizons probe, shed light on a new ice phase mechanism for the 
formation of N2O based on non-equilibrium chemistry, where an electronically excited oxygen atom 
adds to a frozen nitrogen molecule in a no-barrier reaction [1]. Regarding to better understand the N2O 
ice phase chemistry, the aim of this work is to investigate the effects of cosmic ray impacts on a N2O as-
trophysical ice analog.  

 

 
Understanding the nitrogen and oxygen 

chemistry in space is an important step to link the 
formation of interstellar grain mantles, comets, and 
frozen surfaces of outer solar system bodies to the 
origin of life. Nitrogen-containing molecules are 
essential for life on Earth, and nitrogen oxides are 
considered to be important astrochemical precur-
sors of complex species and prebiotics, one of such 
a molecule is N2O, the nitrous oxide [2]. 

The current laboratory experiments per-
formed at PUC-Rio, simulate the energy transfer 
processes that occur when protons and helium ions 
bombarded the nitrous oxide ice, for example at 10 
K. The obtained results help to understand the ef-
fects of energetic light ion collisions in the radi-
olysis of ices in ISM. Infrared spectroscopy (FTIR) 
was performed before and during irradiation of N2O 
icy targets with 1.5 MeV H+ and He+ beams, per-
mitting absorbance analysis of the main bands. 

Figure 1 shows to the most intense ab-
sorption bands of N2O, corresponding to the 
main rotational and vibrational transitions for dif-
ferent ions.  

Figure 1 shows to the most intense absorp-
tion bands of N2O, corresponding to the main rota-
tional and vibrational transitions for different ions. 
It was observed that the destruction of the solid ice 
N2O leads to the formation of all known nitrogen 
oxides: NO, NO2, N2O2, N2O3, N2O4 and  N2O5, 
besides the azide - N3 and ozone - O3. The for-
mation and destruction cross sections of each ob-
served molecular species are determined and the 
atomic nitrogen and oxygen budgets are used to 
verify the atomic rearrangement in the chemical 
reactions.  

Figure 1. Experimental infrared spectra obtained for 
the N2O ice at 10 K before irradiation for H+ and He+ 

beams. 

As an astrophysical application, the pre-
dicted values of the dissociation rate integrated 
for all cosmic ray energies gives the  relative im-
portance of light ions in the astrochemistry in-
duced by ion impact. 
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