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al methods, we investigate the stable isomers of C�4 , C4H and C4H�. Three of them are relevant forastrophysi
s and astro
hemistry. These 
omputations are performed using intera
tion 
on�guration ab initio methods and the aug-

-pVXZ (X=T,Q) basis sets. In addition to the linear isomers, we predi
t the existen
e of several 
y
li
 and bran
hed forms for thesemole
ules. For all the mole
ular spe
ies of interest here, sets of spe
tros
opi
 parameters are determined with perturbation theory,whi
h 
ompare quite well with experiment. For l � C4H�(X 1�+), the quarti
 for
e �eld is 
omputed at the 
oupled 
luster level oftheory. This for
e �eld is derived from full nine-dimensional potential energy surfa
e generated 
lose to the equilibrium geometry ofthis anion. Finally, we treat the photo
hemistry pro
esses of the hydrogen atta
hment and the ele
tron atta
hment rea
tions that maylead to the formation of the C4H� from either C�4 or C4H .


