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Thevibrationalspectraof ammoniaandof thehydroniumion havebeencalculatedfrom first principles.A new coordinateto describethe
inversiontogetherwith conventionalsymmetryadaptedinternalvalencecoordinateshavebeenused.TheexactKinetic Energy Operator
hasbeenobtainedusingGeometricAlgebra.SeveralTaylor-likeseriesexpansionsdevelopedabouttwo dimensionalsurfacesdescribing
themostimportantsymmetricconfigurationsfor bothpyramidalmoleculeshavebeentestedusingtheCCSD(T)ab initio method.Total
electronicandnuclearenergieshave beenextrapolatedto the completebasissetlimit, andfirst orderrelativistic corrections,together
with Core-Valencecorrelationeffectshave beenconsidered.Vibrational transitionshave beenaccuratelycalculatedtill 15000cm�

�

usinga variationalapproach.We obtaineda meanabsolutedeviation of 1.73cm�
�

andof 2.18cm�
�

betweentheexperimentalandthe
calculatedfundamentalsof NH � , andH � O

�
, respectively.


