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We usepulsed,nfrared-visibledouble-resonanaavertoneexcitationto promoteHOCIl andHOBr moleculego highly excitedvibrational
statesabove theHOX — HO+ X dissociatiorthreshold andlaserinducedfluorescencéLIF) to detecttheresultingOH fragmentsThe
initially preparedstatesare well-characterizedindividual rotationallevels of high OH stretchingovertonesof the ground potential
enepy surface. The simultaneousiseof frequeng-resohed andtime-resohed methodsandthe large numberof individual rotational
statednvestigatedgive highly detailedinformationon the unimoleculardynamicsof thesemolecules Frequeng resoledspectraeveal
weak coupling of the OH vibrational coordinateto the remainingvibrational modes. Analysis of the couplingsshaws that for the
lower overtones(vou = 6, 7) only anharmonidermsup to orderfour play a significantrole. This weak coupling,in turn resultsin

slow andinefficient redistritution of the vibrationalenegy (IVR) and consequentlypointsto IVR limited unimoleculardissociation.
Time-resoled measurementsf the OH productappearancgive the dissociationrate of eachindividual initially preparedstate. The
measuredatesareextremelyslow atvou = 6, in therangeof 2 x 106 — 3 x 10® s 1, threeto five ordersof magnitudeslower than
the calculatedRRKM rate,andincreasesteadilywith vou, almostbut not quite reachingthe statisticallimit at vow = 8. Therates
measuredor agiveninitially prepared/ibrationalstateshav extremedependencen therotationalguanturmumberchosenwith up to

ten-foldchange®bseneduponchangingJ by oneunit. Thesdarge “fluctuations”of theratesaremorepronounce@tvon = 6, where
theratesaredistributedover morethantwo orderof magnitudeandbecomeprogressiely lessdramaticwith increasingvon.

We show in the next talk how theslow IVR rateandthe peculiarfeaturesof the obseredunimoleculardissociatiorratescanberelated
with oneanotherandhow the shapeof the potentialenegy surfaceis likely responsibldor them.



