
THEORETICAL PREDICTIONS OF THE STRUCTURES AND ENERGETICS OF ClF+=�n (n=1�5) IONS: EX-TENDED STUDIES OF HYPERVALENT SPECIES USING THE RECOUPLED PAIR BONDING MODELL. CHEN, D. E. WOON, and T. H. DUNNING, JR., Department of Chemistry, University of Illinois atUrbana-Champaign, Urbana, IL 61801.Following studies of the nature of 
ovalent and re
oupled pair bonding in PFn(n=1�5), SFn(n=1�6), and ClFn(n=1�7), we have usedthe re
oupled pair bonding model to investigate the ClF+=�n (n=1�5) ions. The behavior of the 
ation series parallels the SFn series togreat extent, while the behavior of the anion series would parallel that of ArFn if those spe
ies were bound. In the present resear
h, wepredi
t experimentally measurable properties, su
h as the ele
tron af�nities (EA) and ionization energies (IE) of the asso
iated neutralClFn spe
ies. The optimized ground state stru
tures, bond energies, and spe
tral properties of ClF+=�n were obtained by employinghigh level ab initio 
al
ulations (MRCI, CCSD(T)) with 
orrelation 
onsistent basis sets. Our predi
tions agree well with the stru
turesof experimentally observed spe
ies, in
luding ClF+2 , ClF�2 , ClF+4 , and ClF�4 . Low-lying ex
ited states of ClF+(4��) and ClF+2 (3B1),were also identi�ed. We found the ex
ited 3B1 state of ClF+2 is bent with an angle of 154.8Æ and a bond length of 1.596 	A at theRCCSD(T)/AVQZ level. We also found a major differen
e between SF2 and ClF+2 : the 3A2 state of SF2 is bound while the same stateof ClF+2 is repulsive. Se
ond, we systemati
ally explored the bond formation pro
esses, adding F atoms one at a time to the optimizedClF+=�n (1�n�5) ions. We found the ionization energies and the ele
troni
 af�nities both exhibit an os
illating trend as seen in thebond energies of the neutral ClFn spe
ies. The stru
tural and energeti
 data obtained by our 
al
ulations might help spe
tros
opists toidentify new ClF+=�n spe
ies or to dete
t new ele
troni
 states of known spe
ies.


