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Thevibrationalspectraof ammoniaandof thehydroniumion have beencalculatedrom first principles.A new coordinatdo describehe
inversiontogethemwith corventionalsymmetryadaptednternalvalencecoordinateiave beenused.TheexactKinetic Enegy Operator
hasbeenobtainedusingGeometricAlgebra. Several Taylor-lik e seriesexpansionslevelopedabouttwo dimensionakurfacesdescribing
themostimportantsymmetricconfigurationdor both pyramidalmoleculeshave beentestedusingthe CCSD(T)ab initio method.Total
electronicand nuclearenegies have beenextrapolatedio the completebasissetlimit, andfirst orderrelatiistic correctionstogether
with Core-\alencecorrelationeffects have beenconsidered.Vibrational transitionshave beenaccuratelycalculatedtill 15000cm™!
usinga variationalapproachWe obtaineda meanabsolutedeviation of 1.73cm ™! andof 2.18cm ™! betweerthe experimentakandthe
calculatedundamental®f NHs, andH3z O™, respeciiely.



