ISOMERSIN HELIUM COMPLEXES:OBSER/ATION OF T-SHAPEDAND LINEAR He-CH;F, AND PREDICTION
OF TWO NEARLY ISOENERGETICFORMSOF He-CIF;

KELLY J.HIGGINS, andWILLIAM KLEMPERER,Department of Chemistry and Chemical Biology, Har-
vard University, Cambridge, MA 02138.

The existenceof multiple minimaon theintermoleculapotentialenegy surfaceof raregas-moleculeompleesappeargjuite general.
Localizationof theraregasatomin the variouspotentialenegy minimaresultsin several"isomeric” forms of a singlecomplex. The
combinationof ab initio calculationsand microwave/millimeter wave spectroscop of helium-moleculecomplees hasproven quite
valuablein the studyof this phenomena.

As presentegreviously,? theab initio intermoleculapotentialof He-CHg F exhibits two mainwells: -46.9cm™" in the”linear” position
atthe C endof the C-F axis,and-44.8cm™~! in the "T-shaped’positionon the sideof the C-F axis. Boundstatecalculationgplacethe
groundstatein the T-shapedpositionwith a statelocalizedin the linear position being4.0 cm~! higherin enegy. Purerotational
transitionsof statedocalizedin eachminima, aswell astransitionsbetweenthe stateshave now beenobsened experimentally The
initial obsenationof thelinearstatedependediponstrongmixing of the Jx .k, = 220 level of thegroundstatewith the Jx = 2, level
of the linear state. This mixing is accuratelypredictedby the ab initio potentialandsenesasa sensitve probeof the intermolecular

potential. The obsened T-shapedo lineargapis 4.4cm™?.

Theintermoleculapotentialof He-CIF; attheMP2 level waspreviously presented. While qualitatively correct significantquantitatve
differencesxistedbetweerthe MP2 surfaceandselecteointscalculatecatthe MP4 level. We reporta muchrefinedfull MP4 surface
andboundstatecalculations. Two primary minima exist: -53.9cm ™! in the linear positionat the Cl end of the C,, axis, and-59.9
cm ! in the T-shapedbositionabove the molecularplane. Boundstatecalculationsplacethe groundstatein the linear minima, with a
T-shapedstatelessthanl GHz higherin enegy. It is interestingto notethatin bothHe-CIF; andHe-CH; F thegroundstateis localized
in the shallaver of thetwo potentialminima.
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