DETERMINATION OF DIPOLE MOMENTS FOR MOLECULAR IONS FROM VIBRATION-ROTATIONAL SPEC-
TRA. APPLICATION TOArH* X1+

MARCIN MOLSKI andJERZY KONARSKI, Theoketical ChemistryDepartmentA. Mickiewicz University,
ul. Grunwaldzk&6, PL 60-780Poznd, Poland.

The conventionalmethodfor determinatiorof dipole momentvia obsenation of the Starkeffect s difficult to apply to molecularions
becausef thetranslationamotionof netchagesinducedby anelectricfield. Laughlinetal.? have developedamethodfor experimental
determinatiorof the dipole momentof molecularions by measuringhe rotationalg—factorsfor two differentisotopomerf a given
molecule. Application of this methodto ArH™ yields 4 = 3.0(6) D which is not consistenwith the ab initio valueu = 2.2(1)
D of Rosmu$ at the 2¢ limits of precision. To verify theseresultswe extended the Dunhams approachto analytic treatmentof
vibration-rotationakpectraof diatomic moleculesandappliedthe methodto ArH™ in the groundelectronicstatesX ' - +. Fromthe
wavenumberf the assignecpurerotationalandvibration-rotationatransitionswe determinefi parametersepresentingionadiabatic
rotationaleffectsandthenrotationalg—factoranddipole momentof ArH* at equilibriumdistanceR,. A comparisorwith the results
reportedby RosmusandLaughlinetal. hasled to unexpectedconclusion$.
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