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The isomerizationof acetyleneto vinylidene is examinedtheoreticallyin full-dimensionality(six degrees-of-freedom)using a new
ab initio potentialenergy surfacea. Eigenfunctionsandeigenvaluesof the exact Hamiltonian,for zerototal angularmomentum,are
obtainedusinga seriesof novel truncation/recouplingproceduresthatpermitscalculationsup to very high energies. TheHamiltonian
is given in diatom-diatomJacobicoordinates,with the choiceH � -C� for the two diatomsto exploit the full permutationalsymmetry
of the problem. By examiningexpectationvaluesof the eigenfunctions,a numberof statesareclearly identifiedwith vinylidene-like
characteristics.Correspondingcalculationsarealsodonefor C� D � . Full dimensionalsimulationsof the photodetachmentspectraof
[C � H ����� and[C � D ����� aredone(within theFranck-Condonapproximation)andcomparedto theexperimentalones.
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