
INSIGHTS INTO THE PA NEUTRAL ATOM: FROM AN EVALUATION OF PA2+ OUTER-CORE CORRELATIONENERGY CALCULATIONSMICHAEL K. MROZIK, RUSSELLM. PITZER,DEPT. OF CHEMISTRY, THE OHIO STATE UNIVERSITY;BRUCE E. BURSTEN, UNIVERSITY OF TENNESSEE-KNOXVILLE.Sine the identi�ation of f-orbital ontribution to the bonding in PaO+, investigations into Pa ations have hoped to haraterizeas many of the eletroni states possible.1 Eletroni states of the Pan+ (n=0-4) ions have been investigated using multi-referenespin-orbit on�guration interation (MR�SOCI). Initial investigations using Dunning style orrelation onsistent double-� basis setsare re-examined with a larger triple-� basis, with the hope of supporting the order of eletroni states. Calulations using Hartree-Fokand CI alulations on the neutral atom did not produe the known order of states. A ase study was deemed neessary on similareletron on�gurations present in the low energy states of Pa2+ more spei�ally those generated from the 5f26d1 and 5f16d2on�gurations. Comparison in the Pa2+ ion is ompliated by the lak of experimental results, but the states are presumed to be similarsequene as those in the neutral atom, with the addition of two eletrons in the 7s shell. In evaluating the impat of inlusion of the outerore, alulations inluding valene-outer ore orrelation were ompleted for the 5d, 6s, and 6p shells of the Pa2+ ion. The magnitudeof these individual shell orrelation alulations will allow for identi�ation of the energy level shifts assoiated with even and oddon�gurations, better desribing the energy order in both the Pa2+ ion ase study and for the neutral Pa atom. Upon ompletion of thisaspet of the Pa neutral atom study, the knowledge of the energy levels in the Pan+ (n=0-4) family of ions will be greatly expanded, andmay yield a model for future studies of atomi atinide systems.(1) Gibson et al: Organometallis 2007¯ , 26, 3947-3956.


