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Wepresentasimplemodelto interpretthevibrationalenergy redistribution(IVR) andunimoleculardissociationdynamicsof HOCl and
HOBr preparedin highly excitedOH stretchingovertones.We useanapproximatevibrationalHamiltonianthathasthesimplestform
compatiblewith experimentalobservationsandexisting ab initio calculationsof wavefunctionsandpotentialenergy surface. While
sucha modelcannotreproduceexactly the experimentalresults,it doesreproducewell their overall featuresandlinks themto weak
vibrationalcoupling. Theslow dissociationratesobservedarisefrom theslow rateof IVR out of the initially preparedstate,resulting
from weakcoupling.ThepureOH stretchingovertonesare,in thissense,extremecases,sinceall thevibrationalenergy is storedinitially
in themodethat is leastcoupledwith thedissociationcoordinate.The large state-to-statefluctuationsof the ratesacrossthe rangeof
rotationalstatesinvestigatedarealsoa necessaryconsequenceof the slow IVR ratecombinedwith the rotationaldependenceof the
vibrationalstates’relativeenergy. Fasterdissociatingstatescanbecome“accidentally”nearly-resonantwith thebrightstateatparticular�����

valuesandtheresultingmixing,evenif small,canbesufficientto increasetheobserveddissociationratedramatically. Accordingly,
the increasingof thecouplingwith thenumberof quantaof OH stretchin the initially excitedstateresultsin fasterdissociationrates
andsmallerfluctuationsfor thehigherovertones.Inspectionof the ���	��
� cutof thepotentialenergy surfacerevealsthatat theenergy
of � �	����� and8, thehighly anharmonicpaththat leadsto theHClO isomerbecomesaccessible.This suggeststhat it is mostly the
stretch-bendcoupling of the OH oscillator that controlsthe IVR rate and, in turn the unimoleculardissociationdynamicsfrom the
initially preparedstate. Comparisonwith the calculatedwavefunctionsfrom the Bowmangroupconfirmsthe increasinglyimportant
contributionof theisomerwith increasinginitial excitation.


