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Variationalmethodsarepresentedfor calculatingexcitedstretchingand(separately)bendingvibrationalstatesof C��� symmetrycentrally
connectedpenta-atomicmolecules.Theuseof Radauvectorsto describetheinternalcoordinatesgreatlysimplifiesthederivation,form
andapplicationof theexactkinetic energy operatorandsymmetryis usedto reducethesizeof thesecularmatricesto bediagonalised.
Thecodedoesnotassumeany particularfunctionalform for thepotentialenergy surface(PES).Difficultiesassociatedwith redundancy
in theangularinternalcoordinatesarediscussed.
A four dimensionalstretchingPESfor methyl fluoridehasbeendeterminedby fitting to 2000(symmetricallyunique)ab initio points
calculatedat theCCSD(T)level. A five dimensionalbendingPEShasbeendeterminedbasedon a further1500points.Purestretching
andpurebendingexcited vibrationalstatevariationalcalculationsfor CH� F arepresented.Thesestateswill be usedto representthe
stretchingandbendingmotionsin fully coupledstretch-bendcalculationswhich will ultimately resolve problemsof assignmentand
interpretationof theinfraredandnearinfraredovertonespectraof CH� F.


