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We presenia detailedanalysisof the bound-statespectrumof HOCI (hypoclorousacid)in the groundelectronicstate. Exactquantum
mechanicatalculationg(filter diagonalizationare performedemplagying anab initio potentialenegy surface. The wave functionsof
all boundstatesup to the HO+Cl dissociatiorthresholdarevisually inspectedn orderto assignthe spectrumin a rigorousway andto
elucidatehow the spectrundevelopswith enegy. Thedominantfeaturesare(1) a2:1 anharmonicesonancéetweerthebendingmode
andthe OCI stretchingmode,which is graduallytunedin asthe enegy increasesand(2) a saddle-nodéifurcation,i.e., the sudden
birth of anew family of statescausedy theresonanceWe carefulyinvestigatethe bifurcationin termsof the structureof theclassical
phasespace(periodicorbits, continuation/bifurcatiordiagram). To this end, a two-dimensionahdiabaticmodelis developed,which
guantitatvely reproduceghe exact three-dimensionalesults. The classicalphasespaceof this dynamicalmodel can be completely
mappedisingthePoincaresurfacesof section.It is shavn thatthe saddle-nodéifurcationis associateavith splitting of thephasespace
into a setof zonegdlividedby separatricesClosecorrespondencis establishedetweerthefinestdetailsof the quantumwave functions
andthetopologyof periodicorbits (stableandunstable) Of specialinterestarethe quantumstatedocalizedon the classicalkeparatrix.
It is alsodiscussedow the spectrumof boundstatespersistsinto the continuumandhow the varioustypesof quantummechanical
continuumwave functionsaffect the state-specificlissociatiorrates.



