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Polycyclic aromatic hydrocarbons (PAHs) have been known for many decades to be important 

in the identification of certain interstellar phenomena, particularly the unidentified IR bands 

(UIRs) and the diffuse interstellar bands (DIBs). 1-5 

 

In the quest to understand these phenomena, the Mayer group has studied the photoionization 

and dissociation of numerous examples of PAHs (naphthalene, anthracene and pyrene up to 

coronene and corannulene),6-8 as well as more substituted molecules with saturated carbon 

centres (1,2-dihydronapthalene, 9,10-dihydrophenanthrene, fluorene and 

cyclopentaphenanthrene).7, 9 Such a wide sampling of PAHs was investigated in order to begin 

mapping trends in their energetics amongst the various types of PAHs (catacondensed vs. 

pericondensed).  These experiments were conducted using imaging photoelectron photoion 

coincidence (iPEPICO) spectroscopy and then fit using RRKM modelling to extract the 0K 

activation energies (E0) and entropies of activations (Δ‡S). 

 

From these results we have been able to generate some global trends regarding how these 

molecules dissociate.  The primary dissociation channel is always H loss for the unsaturated 

molecules, regardless of size or type of the molecule. In many of the molecules studied, they 

would subsequently lose a second H loss which also seemed to be at the same energy across 

molecules which reinforces the theory of size not playing a role in the energetics of H loss.  

The next most common fragment is the loss of acetylene.  The energy required for this 

fragmentation is similar to that of H loss, but on the time scale of our experiments it is minor 

in comparison.  A theoretical pathway to the loss of acetylene has been proposed in order to 

explain the existence of a tipping point where this channel stops being competitive with H 

loss as PAHs get larger. 
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