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We presenta detailedanalysisof thebound-statespectrumof HOCl (hypoclorousacid) in thegroundelectronicstate.Exactquantum
mechanicalcalculations(filter diagonalization)areperformedemploying anab initio potentialenergy surface.Thewave functionsof
all boundstatesup to theHO+Cl dissociationthresholdarevisually inspectedin orderto assignthespectrumin a rigorousway andto
elucidatehow thespectrumdevelopswith energy. Thedominantfeaturesare(1) a2:1anharmonicresonancebetweenthebendingmode
andthe OCl stretchingmode,which is graduallytunedin asthe energy increases,and(2) a saddle-nodebifurcation,i.e., the sudden
birth of a new family of states,causedby theresonance.We carefulyinvestigatethebifurcationin termsof thestructureof theclassical
phasespace(periodicorbits, continuation/bifurcationdiagram). To this end,a two-dimensionaladiabaticmodel is developed,which
quantitatively reproducesthe exact three-dimensionalresults. The classicalphasespaceof this dynamicalmodelcanbe completely
mappedusingthePoincaresurfacesof section.It is shown thatthesaddle-nodebifurcationis associatedwith splittingof thephasespace
into asetof zonesdividedby separatrices.Closecorrespondenceis establishedbetweenthefinestdetailsof thequantumwavefunctions
andthetopologyof periodicorbits(stableandunstable).Of specialinterestarethequantumstateslocalizedon theclassicalseparatrix.
It is alsodiscussedhow the spectrumof boundstatespersistsinto the continuumandhow the varioustypesof quantummechanical
continuumwave functionsaffect thestate-specificdissociationrates.


