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Carbon- and Nitrogen-rich molecules have been observed in a number of environments 

outside of Earth, such as comets, nebulae and in the atmosphere of Saturn’s moon Titan. A 

recent paper by the team at the Atacama Large Millimeter/submillimeter Array (ALMA) 

identified and mapped out the distribution of HCN and HCCCN in Titan’s atmosphere. In 

particular, HCCCN “is abundant at a [broad] range of altitudes”, from 70-600km above 

Titan’s surface. This information, along with the revelation that a large number of negative 

ions exist in Titan’s atmosphere (Cordiner, M. A., et al. 2014 ApJL 795.2 L30), highlights the 

importance of having cross sections for electron scattering processes for a complete 

understanding these alien environments.  

 

 Graupner et al (2006 New J. Phys. 8 117) has previously presented dissociative 

electron attachment spectra for this molecule, which identified the electron energy resonance 

bands where negative ions are found and the relative abundances of these ions. These 

measurements were made using ERIC, the electron radical interaction chamber, which has 

been described previously (Field, T. A., et al. 2005 J. Phys. B 255). In light of recent demands 

for better data pertaining to gaseous and plasma processes, Graupner et al’s data was 

reanalyzed. Using a method of normalization, absolute cross sections for dissociative 

electron attachment to HCCCN were obtained. As part of the re-analysis, it was necessary to 

determine absolute cross sections for electron-impact ionization of HCCCN with the 

binary-encounter Bethe method. Full details are available in reference [1]. 

 

 Similar work has been carried out for the azines, the isomers of C4H4N2. Pyrimidine, 

the most well-known of the azines, is a component of the nucleobases Thymine, Cytosine 

and Uracil. R-Matrix scattering calculations for the azines are available for comparison and 

thus benchmarking of the code. CN
-
 was found to be the dominant dissociation channel for 

these molecules, occurring from 5.1 eV to 5.5 eV and 8.3 eV to 9.1 eV electron impact 

energies for all of the azines. Hydrogen anion formation was also observed. 
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