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Thedependenceof theArHF intermolecularpotentialupon ���	� is now known throughexperimentfor ���	��

����� . For theground
statehydrogen-bondedstructureAr-HF it canbecharacterizedby anincreasingredshift andincreasingrotationalconstantastheHF is
stretchedfrom ��
�� to ��
�� . This indicatesthat the intermolecularbondis gettingstrongerandtheheavy atomdistance(Ar-F) is
shrinking.Lesswell known is theexplicit ���	� dependenceof thepotentialandatwhatpointwill theAr-H repulsionbecomeevident?In
addition,doesthissamebehavior extendto other, non-hydrogenbondedsystems?In orderto answertheseandotherquestions,CCSD(T)
ab initio calculationshave beenperformedon ArHF andArClF to generatefull three-dimensional�����������! potentialenergy surfaces
for a wide rangeof ��"	� values. In addition, three-dimensionalquantumcalculationsof the boundstatesfor the two systemshave
beenperformedto provide comparisonwith experimentandpredictionsfor futureexperiments.Theresultsfor ArHF arein excellent
agreementwith experimentin termsof red shift andchangein rotationalconstant.They predictthat the increasein the red shift will
slow at ���	�#
%$ andturn aroundat ���&�#
(' . While this is well beyond currentexperimentalaccessibility, the resultsalsopredict
that the rotationalconstantshouldbe smallerfor ArHF ���	�#
%) thanfor ���	�*
(� , thusshowing the first signsof Ar-H repulsion.
ArHF ���	�+
#� experimentalresultshave recentlybeenobtainedby ChuangandKlemperer, andArHF ���	�+
,) shouldbeaccessible
with their currentset-up.Theintermolecularpotentialof ArClF shows a dramaticincreasein depthfor wells at bothendsof ClF upon
stretchingof theClF bond. Accompanying this is a decreasein Ar-Cl andAr-F distanceuntil �.-0/1�#
(2�3 � ˚4 , at which point the well
depthsbegin to decreaseandthe atom-atomdistancesbegin to increase.Boundstatecalculationsshow a steadyincreasein red shift
anda steadydecreasein Ar-Cl distancefrom �5-0/1��
,� to at least �5-0/1��
�6�6 for thegroundstateAr-ClF configuration.It appearsthe
increasein bindingenergy andthedecreasein intermoleculardistanceuponstretchingof theHF bondobserved in ArHF is a general
phenomenain atom-diatomicmoleculesystems.


