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Research Program Overview 

 

The Bellert group researches ion/molecule reactions powered by the absorption of a single visible photon.  Such 

systems model photo-catalysis where a transition metal coverts the energy of a visible photon into the energy that 

powers chemical transformations.  Photo-catalysis is studied by measuring the decomposition kinetics and dynamics 

of a photon-driven, metal mediated decomposition reaction of an organic molecule.  The role of the transition metal 

is two-fold: (i) to act as a chromophore absorbing the visible photon and depositing this quantum of energy into the 

reaction coordinate, and (ii) to act as a catalytic active site by reducing the energy requirements to rearrange and break 

the covalent bonds between the atoms of an organic molecule.  This research is novel, and we have developed custom 

instrumentation to measure the microcanonical decomposition kinetics and dynamics of metal mediated reactions.   
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