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Pyridine (C5H5N) is an important complex organic molecule (COM). It is heterocyclic and 
appears in compounds such as vitamins and pharmaceuticals [1]. Although pyridine has not 
yet been directly observed in space, Parker et al. (2015)[2] have revealed a potential pathway 
to a facile pyridine synthesis in the gas phase via the reaction of the cyano vinyl (C2H2CN) 
radical with vinyl cyanide (C2H3CN) in high temperature environments simulating conditions 
in carbon-rich circumstellar envelopes. 

 
Pyridine ices, in amorphous and crystalline phases, have been irradiated with 396 MeV Ar17+ 

and 61 MeV Kr15+ at 10, 15 and 130 K in the SME and IRRSUD beam lines of the GANIL 
heavy ion accelerator facility. Infrared spectroscopy was employed to follow the structural 
and chemical evolution of the samples as a function of projectile fluence. The apparent 
destruction cross sections, σd

ap, which includes the dissociation effects of radiolysis and also 
ejection of particles by sputtering, were measured for all samples. The local doses needed to 
complete amorphization of the crystalline samples were calculated as well, see Fig. 1. 

 
Pyridine ices that were initially crystalline present apparent destruction cross sections 
approximately three times higher than amorphous ones. However, after amorphization is 
completed, originally crystalline samples have the same σd

ap as ices that were initially 
amorphous. Targets irradiated at 130 K are more radioresistant than the ones at 10 K, they 
have smaller destruction cross sections σd

ap. 

Figure 1: Evolution of infrared spectra of crystalline pyridine with projectile fluence of (a) 396 MeV Ar17+ 
and (b) 61.3 MeV Kr15+ ion beams irradiated at 15 K. Thicker red curves indicate the transition fluence 
value to complete amorphization. Obtained local doses are 8.2 and 7.6 eV/molecule, respectively. 
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