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Thedependencef the ArHF intermoleculampotentialuponvg r is now known throughexperimentfor vgr = 0 — 4. For theground
statehydrogen-bondedtructureAr-HF it canbe characterizety anincreasinged shift andincreasingotationalconstanasthe HF is
stretchedrom v = 0 to v = 4. This indicatesthatthe intermoleculatbondis gettingstrongerandthe heary atomdistance(Ar-F) is
shrinking.Lesswell knownis theexplicit g » dependencef thepotentialandatwhatpointwill theAr-H repulsionbecomesvident?In
addition,doesthis samebehavior extendto other non-hydrogenbondedsystems?n orderto answeitheseandotherquestionsCCSD(T)
ab initio calculationshave beenperformedon ArHF and ArCIF to generateull three-dimensiona(R, 6, r) potentialenegy surfaces
for a wide rangeof rx r values. In addition, three-dimensionafjuantumcalculationsof the boundstatesfor the two systemshave
beenperformedto provide comparisorwith experimentand predictionsfor future experiments.The resultsfor ArHF arein excellent
agreementvith experimentin termsof red shift andchangein rotationalconstant. They predictthatthe increasan the red shift will
slow atvgr = 7 andturn aroundatvgr = 9. While this is well beyond currentexperimentalaccessibility the resultsalso predict
thatthe rotationalconstantshouldbe smallerfor ArHF vgr = 5 thanfor vgr = 4, thusshaving the first signsof Ar-H repulsion.
ArHF vgr = 4 experimentakesultshave recentlybeenobtainedby ChuangandKlemperer andArHF vgr = 5 shouldbe accessible
with their currentset-up.Theintermoleculapotentialof ArCIF shavs a dramaticincreasdn depthfor wells at both endsof CIF upon
stretchingof the CIF bond. Accomparying this is a decreasén Ar-Cl andAr-F distanceuntil roir = 2.04, at which point the well
depthsbegin to decreaseandthe atom-atomdistancesegin to increase.Bound statecalculationsshav a steadyincreasein red shift
andasteadydecreasén Ar-Cl distancefrom veir = 0 to atleastve; s = 11 for the groundstateAr-CIF configuration.It appearshe
increasan binding enegy andthe decreasén intermoleculadistanceuponstretchingof the HF bondobseredin ArHF is a general
phenomenén atom-diatomianoleculesystems.



