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Polycyclic aromatic hydrocarbon molecules (PAHs) account for several per cent of the 
carbon in the galaxy, with observations revealing infrared emission attributable to such 
species in a wide range of environments. PAHs are therefore thought to play an important 
role in many interstellar chemical processes.  The observed correlation between H2 and PAH 
emission in PDRs has led to the suggestion that PAHs may play a role in H2 formation in 
such environments [1]. We have demonstrated that PAH molecules are able to catalyse the 
formation of H2 through the formation of superhydrogenated PAH molecules.  
 
Density functional theory (DFT) calculations [2] considered the addition of H atoms to the 
coronene molecule and showed that (i) addition to all three distinct sites on the coronene 
molecule is possible and (ii) abstraction reactions involving superhydrogenated coronene can 
form H2. We have combined infrared spectroscopy (IR), mass spectrometry and scanning 
tunneling microscopy (STM) to confirm these predictions. These measurements show the 
formation of superhydrogenated species upon exposure to H(D) atoms, as evidenced by the 
conversion of aromatic to aliphatic carbon centres [3], through addition of H(D) atoms to all 
sites on the molecule [4]. We also see evidence for the formation of H2 and HD molecules as 
a result of abstraction reactions involving these species. STM measurements provide 
additional insight into the formation of species with different hydrogen configurations. 
 

 
Figure 1: Mass spectra revealing the conversion of (a) coronene to (b) higher mass 
superhydrogenated coronene fragments following exposure to D atoms. (c) STM measurements 
reveal the formation of several distict adsorption structures following exposure to coronene to atomic 
hydrogen. 
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