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Because of their relevance in combustion and other gaseous media, the rate coefficients for the 
reactions between ground state 3P oxygen atoms and unsaturated hydrocarbons have been determined in 
kinetics experiments as a function of temperature. Much less is known, instead, on the chemical identity 
of the primary products and their branching ratios (BRs). This piece of information is fundamental, 
however, because the products of one elementary reaction are the reactants of a subsequent one in the 
complex scheme of elementary reactions that account for the global combustion process [1]. For 
multichannel reactions like these, the primary products and their BR are not easy to predict because 
intersystem crossing (ISC) from the triplet to the underlying singlet potential energy surface (PES) can 
occur, opening up other reaction channels not accessible on the triplet PES. The quantification of ISC as 
a function of temperature is a demanding task which requires an experimental or theoretical investigation. 

For this reason, following the pioneering work of Y.T. Lee and coworkers [2], we have undertaken a 
systematic experimental investigation of this class of reactions by means of the crossed molecular beam 
technique [3] with mass spectrometric detection empowered by soft electron impact ionization. Results 
on the reactions of atomic oxygen with alkynes [4], alkenes [5], dienes [6], and arenes (benzene and 
toluene) will be presented. Implications in combustion chemistry will be noted. 
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