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The isomerizationof acetyleneto vinylidene is examinedtheoreticallyin full-dimensionality (six degrees-of-freedomyising a new
abinitio potentialenegy surface®. Eigenfunctionsand eigervaluesof the exact Hamiltonian,for zerototal angularmomentum,are
obtainedusinga seriesof novel truncation/recouplingrocedureshat permitscalculationsup to very high enegies. The Hamiltonian
is givenin diatom-diatomJacobicoordinateswith the choiceH»-C, for the two diatomsto exploit the full permutationasymmetry
of the problem. By examiningexpectationvaluesof the eigenfunctionsa numberof statesare clearly identifiedwith vinylidene-like
characteristics Correspondingalculationsare alsodonefor C2D,. Full dimensionalsimulationsof the photodetachmergpectraof
[C2H2]™ and[C;D;]~ aredone(within the Franck-Condompproximationgndcomparedo the experimentabnes.

a3, ZouandJ. M. Bowman,Chem. Phys. Lett. 368,421(2003).



