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Thevibrationaldynamicsof largepolyatomicmoleculescannotbediscussedin termsof theexactmolecularHamiltonian.Intramolec-
ular vibrational energy redistribution (IVR) and isomerizationoccursin regions where the rovibrational statedensityexceeds100
states/cm
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. Currenttheoreticalmethodsarefar from beingableto determinetheparametersin theHamiltonian(interactionconstants,
anharmonicities,androtationalconstants)to sufficientaccuracy to performtraditionalspectroscopicassignmentof thespectrum.In these
cases,thestatisticalpropertiesof thespectrumandkineticsareoftenmodeledusingmethodsfrom randommatrixtheory. However, there
have beenfew caseswheresufficient dataexiststo quantitatively testthemodelpredictions.We presenta simplerandommatrix model
to describeconformationalisomerizationreactions.Thepredictionsof thismodelarecomparedto high-resolutioninfraredspectroscopy
anddynamicalrotationalspectroscopy measurementsof 4-fluorobut-1-yne. We show that this modelprovidesa gooddescriptionof
theeigenstate-level fluctuationsof the isomerizationrate,the intensitycorrelationsbetweenseparatesingle-eigenstaterotationalspec-
tra, andthe nearest-neighborlevel spacingstatistics.The fact that the randommatrix modelpredictionsarein goodagreementwith
theexperimentindicatesthata masterequationdescriptionfor isomerizationreactionsof isolatedmoleculesis valid andthata simple
Bloch-vectorapproachto describingtherotationalspectrumof anisomerizingmoleculeis justified.


