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Stability of PAH clusters 
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We have studied the thermal evaporation of positively charged pyrene clusters (Py)n for sizes 

between n=2 and n=40. Charged pyrene clusters are produced in a gas aggregation source [1] 

and are thermalized right after their production. Their temperature can be varied from 25 to 

300 K. We use TOF mass spectrometry techniques to mass select the thermalized clusters and 

characterise their evaporation as a function of their initial temperature. Evaporation manifests 

itself in the TOF mass spectra as peaks appearing at smaller sizes.  

Phase Space Theory (PST) is used to calculate microcanonical evaporation rates, which are in 

turn used to simulate the temperature dependant evaporation probability.  
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Figure 1 : Dissociation energies of Pyrene clusters obtained by best fit of the experimental data using PST. The 

grey shaded area represent the uncertainty in the determination of the dissociation energies. The horizontal blue 

line is the vaporization enthalpy of bulk Pyrene at 298 K [3]. 

The parameters entering the PST, such as harmonic frequencies, are obtained from DFTB 

calculations [2]. The only free parameter is the dissociation energy Dn, which is therefore 

deduced by best fit of the experimental data. 
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