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Abstract: New relaxation pathways of the excited state dynamics for acetophenone and benzophenone are presented via conical intersections and singlet­triplet

intersystem crossings between the different excited state potential energy surfaces (PES) using the MOLPRO [1] program package. The multireference complete active

space and second order perturbation theory methods together with def2­tzvp basis set were used in order to characterize the equilibrium geometries and PES crossing

points up to the third excited state level for both singlet and triplet spin states. The results show charge transfer effect either from the carbonyl group to the benzene

fragment or contrariwise depending on the given excited state, but in the case of benzophenone this charge transfer phenomena includes one of the benzene rings, the

other ring remains only slightly perturbed. After a short geometry relaxation, the relaxation pathways of the second singlet S2 excited state switch to the third triplet

excited state via singlet­triplet intersystem crossing followed by a fast relaxation process over the triplet manifolds down to the first triplet state. Another intersystem

crossing between the first singlet and triplet states could draw back the molecule to the singlet state and the molecule will lose its excitation via fluorescence

phenomenon, or the molecule could further relax in its ground triplet state and present phosphorescence phenomenon.
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