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A. CALLEGARI, R. SCHMIED,P. THEULÉ, J.REBSTEIN,T. R. RIZZO, Laboratoire deChimiePhysique
Moleculaire (LCPM),EcolePolytechniqueFéd́eraledeLausanne, CH-1015Lausanne, Switzerland; R. JOST,
GrenobleHigh Magnetic Field Laboratory MPI and CNRSBP 166 F-38042GrenobleCedex 9, France;
J.S.MUENTER,Departmentof Chemistry, Universityof Rochester, RiverStation,Rochester, NY14627.

Weusepulsed,infrared-visibledouble-resonanceovertoneexcitationtopromoteHOClandHOBrmoleculestohighlyexcitedvibrational
statesabove theHOX � HO+ X dissociationthreshold,andlaserinducedfluorescence(LIF) to detecttheresultingOH fragments.The
initially preparedstatesare well-characterized,individual rotational levels of high OH stretchingovertonesof the groundpotential
energy surface.Thesimultaneoususeof frequency-resolvedandtime-resolvedmethods,andthe largenumberof individual rotational
statesinvestigatedgivehighly detailedinformationontheunimoleculardynamicsof thesemolecules.Frequency resolvedspectrareveal
weak coupling of the OH vibrational coordinateto the remainingvibrational modes. Analysis of the couplingsshows that for the
lower overtones( �������	��
�� ) only anharmonictermsup to order four play a significantrole. This weakcoupling, in turn resultsin
slow andinefficient redistribution of the vibrationalenergy (IVR) andconsequentlypointsto IVR limited unimoleculardissociation.
Time-resolved measurementsof the OH productappearancegive the dissociationrateof eachindividual initially preparedstate. The
measuredratesareextremelyslow at � ��� �
� , in therangeof ��������������������� s� � , threeto five ordersof magnitudeslower than
the calculatedRRKM rate,andincreasesteadilywith ����� , almostbut not quite reachingthe statisticallimit at �!�����	" . The rates
measuredfor agiveninitially preparedvibrationalstateshow extremedependenceon therotationalquantumnumberchosen,with up to
ten-foldchangesobserveduponchanging# by oneunit. Theselarge“fluctuations”of theratesaremorepronouncedat �!�����
� , where
theratesaredistributedovermorethantwo orderof magnitude,andbecomeprogressively lessdramaticwith increasing�!��� .
We show in thenext talk how theslow IVR rateandthepeculiarfeaturesof theobservedunimoleculardissociationratescanberelated
with oneanotherandhow theshapeof thepotentialenergy surfaceis likely responsiblefor them.


