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Abstract The reaction of Au*('S, *D) ions with N,O('3*) are studied by means of B3LYP/6-311+G *(the basis set of
Au*is (8s7p6d)/[6s5p3d]). The structures of all reactants, products, complexes, and transition structure have been
optimized and characterized at the fundamental singlet and excited triplet electronic states. The calculated results show
that two main reaction pathways [ Au*('S) +N,O(*3*)—'N,-Complex-1—'N,-TS1—'N,-Complex-2—'N -Crossing—
[FOAuNNT* and Au*('S) + N,O('3*) —'Ng-Complex —'Ng-Crossing —[AuNN('3*)]*+ O(*P)] must proceed through a
crossing point of the singlet and triplet surfaces and appear as “intersystem crossing”. Crossing points are located by
means of the intrinsic reaction coordinate single point vertical excited approach. The mechanisms of spin inversion are

discussed.
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