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We have recentlydevelopeda techniqueto measurehigh-resolutioninfraredspectraof moleculesattachedto metalatomsandclusters.
Usingthistechnique,thespectrumof theCH stretchingbandof theacetylene-MgvanderWaalscomplex hasbeenmeasuredin superfluid
liquid

�
He droplets.A pureb-typebandwasobserved,indicatingthat thevibrationallyaveragedstructureof thecomplex is T-shaped,

with the Mg atombinding to the � -cloud of the acetylene.Spectralbandscorrespondingto acetylene-Mg� ( � =2-4) complexeswere
alsoobserved. Structuralinterpretationsbasedon thesespectrawill bediscussed.High level [CCSD(T)/6-311++G(3df,3pd)]ab initio
potentialenergy surfaceswere also constructedfor thesecomplexes, and structuralpredictionsbasedon thesecalculationswill be
comparedwith theexperimentallydeterminedstructures.


