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The rotationally resolved spectrumof the electronicorigin of the hydrogenbondedphenol-methanolclusterin a molecularbeamat
35933cm

� �
hasbeenanalyzed.Due to the internalrotationof the methyl groupin themethanolmoiety thespectrumis split into

�
and � sub-torsionalbandsseparatedby 3.558GHz. Froma perturbationanalysisof thetorsional-rotationalstructurethe �����
	 values
of the threefoldbarriersto internalrotationof the methyl groupcouldbe determinedto be �������� in the S� and ����� ��� in the S� state,
respectively. Thedeterminationof barrierheightsfrom theseratiosis discussed,andtheobtainedbarrierheightsarecomparedto bare
methanolandothermethanolclusters.The perturbationanalysisalsoyields the anglebetweenthe internalrotor axis andthe inertial
axesof thecluster, which allows thedeterminationof thegeometryof thehydrogenbondin bothelectronicstates.Fromtheobtained
dataparametersof theintermolecularstructureof theclusteraswell asfor thetorsionalpotentialof themethyl rotationaredetermined.
Thestructure,energeticsandbarrierto internalrotationof theclusterarecalculatedatdifferentlevelsof theory(HF, DFT, andMP2)and
comparedto theexperimentalresults.Thestructureof thephenol-methanolclusteris determinedby thehydrogenbondinginteraction
andthe (mostly) dispersive interactionof the methyl groupwith the aromaticring. To accountfor the correctbalancebetweenthese
two attractive forces,methodshave to beemployedwhich includeelectroncorrelation.Furthermoreab initio normalmodeanalysesare
comparedto experimentalintermolecularvibrationalfrequenciesfor bothelectronicstates.
The resultsobtainedfor phenol-methanolarecomparedto the phenol-watercluster,a in which alsothe phenolmoiety actsasproton
donor. This clustershows distinctdifferencesto thephenol-methanolclusterin structureandmoleculardynamicsandthe reasonsfor
thesedifferentbehavioursarediscussed.
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