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Thespectrumof thewatermoleculehasbeenthesubjectof a very largenumberof theoreticalinvestigations.Thesearemotivatedby
the importanceof this molecule,by the availability of a large body of high-resolutiondata,andby the fact that it is a theoretically
challengingmoleculedisplayinga strongvibration-rotationcouplingleadingto ananomalouscentrifugal distortion.
In thispaper, usingthesameideasasin severalpreviousinvestigationsa in whichsatisfactoryanalysesof thewatermoleculerovibrational
energy wereperformedup to the secondtriad, an effective rotation-vibrationHamiltonianwill be built andusedto accountfor the
rovibrationalenergy of waterup to thethefirst hexad.
In agreementwith BunkerandMoss,b thiseffectiverotation-vibrationHamiltonianis obtainedstartingfrom theexactHamiltonianof the
moleculewrittenwith Radaucoordinatesandaddingthekineticenergy-liketermsarisingfrom thebreakdown of theBorn-Oppenheimer
approximation.Theeffective Hamiltoniantherebyobtainedaccountsfor all threevibrationalmodesof themoleculeandfor theoverall
rotation.Making useof thepotentialenergy functionobtainedby PartridgeandSchwenke,c theSchr̈odingerequationfor this effective
Hamiltonianis thensolvedandrovibrationallevelsareobtained.
In the paper, the theoreticalformalismwill be introducedandwe hopeto be ableto show resultsconcerninga global analysisof the
rovibrationallevelsof waterup to thefirst hexad.

aLanquetin,Coudert,andCamy-Peyret, J. Molec. Spectrosc.195, 54 (1999); Lanquetin,Coudert,andCamy-Peyret, J. Molec. Spectrosc.206, 83
(2001);andCoudert,Pirali, Vervloet,Lanquetin,andCamy-Peyret,J. Molec.Spectrosc.2004,submitted.

bBunker andMoss,J. Molec.Spectrosc.80, 217(1980).
cPartridgeandSchwenke,J. Chem.Phys.106, 4618(1997).


