
CHARACTERIZATION AND FORMATION PROCESSES OF C�4 , C4H and C4H�M.L. SENENT, Departamento de Astrof�́sia Moleular e Infrarroja, Instituto de Estrutura de la Materia,C.S.I.C., Serrano 121, Madrid 28006, SPAIN; V. BRITES, M. HOCHLAF , Universit�e Paris-Est, Laboratoirede Mod�elisation et Simulation Multi Eh�elle, MSME FRE 3160 CNRS, 5 boulevard Desartes, 77454 Marne-la-Vall�ee, FRANCE.Using state-of-the-art theoretial methods, we investigate the stable isomers of C�4 , C4H and C4H�. Three of them are relevant forastrophysis and astrohemistry. These omputations are performed using interation on�guration ab initio methods and the aug--pVXZ (X=T,Q) basis sets. In addition to the linear isomers, we predit the existene of several yli and branhed forms for thesemoleules. For all the moleular speies of interest here, sets of spetrosopi parameters are determined with perturbation theory,whih ompare quite well with experiment. For l � C4H�(X 1�+), the quarti fore �eld is omputed at the oupled luster level oftheory. This fore �eld is derived from full nine-dimensional potential energy surfae generated lose to the equilibrium geometry ofthis anion. Finally, we treat the photohemistry proesses of the hydrogen attahment and the eletron attahment reations that maylead to the formation of the C4H� from either C�4 or C4H .


