
INVESTIGATING THE EXCITED ELECTRONIC STATESOF BaOHVIA LASER SPECTROSCOPYANDAB INITIOCALCULATION: FURTHER EVIDENCE OF PERTURBATION FROM THE ~A02� STATEJ. D. TANDY, J.-G. WANG, P. F. BERNATH, Department of Chemistry, University of York, Heslington, York,YO10 5DD, UK; J. LIÉVIN, Servie de Chimie Quantique et Photophysique, Université Libre de Bruxelles,CPi 160/09, 50 av F.D. Roosevelt, B-1050 Bruxelles, Belgium.Two bands for the ~A02�� ~X2�+ transitions of BaOH and BaOD have been rotationally analyzed using high-resolution V-type optial-optial double resonane spetrosopy. BaOH and BaOD moleules were synthesized in a Broida-type oven, using a single modeTi:Sapphire laser and a single mode dye laser for moleular exitation. The observed spetra mimi a typial 2� �2 �+ transition,believed to emanate from single or triple quanta of the bending vibration in the ~A02� state. Measured rotational lines have beenassigned and rotational and �ne struture parameters determined through a ombined least-squares �t with the millimeter-wave purerotational data of the ~X2�+ state. Previous analyses of the ~A2�� ~X2�+ transitions of BaOH and BaOD yielded signi�antly differentspin-orbit oupling onstants, whih were attributed to possible global and loal perturbations arising from vibrationally exited bandsof the ~A02� state. Although the newly observed ~A02� state bands ould not be onlusively designated a spei� spin state, thederived �-doubling onstants also show signi�ant 2� harater, further indiating a strong interation between the ~A2� and ~A02�states of BaOH. To validate these onlusions, ab initio alulations have been arried out to further understand the nature of the BaOHexited states. The wavefuntions of the ~D02�+, ~D2�+, ~C2�, ~B2�+, ~A2�, ~A02� and ~X2�+ states have been optimised with a stateaveraged multion�gurational alulation using the MolPro software. Calulated vertial term energies show relatively good agreementwith existing optial data.


