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Vibrational enegy transfer(VET) is studiedfrom a wide rangeof vibrational levels and statedensitiesof S; para-difluorobenzene
(pDFB) in gasphasesubjectto single collisionswith the seriesof rare gases. The absolutestate-to-fieldcollision cross-sectionsare
determinedor vibrationalregionswherestatesare highly mixed, whereenormousstatedensitiesconstitutea vibrational statequasi-
continuum,and dynamicsis dominatedby fastintramolecularvibrational redistribution. We usetheseregions asreplicasof the vi-
brationalmanifold associatedvith the high enegy activation/deactiation problemof thermalunimoleculareactions.While the total
cross-sectionfor the unimoleculamproblemare commonlyassumedo be Lennard-Joneandconstantegardlessof initial vibrational
stateidentity, statedensityor enegy, our experimentsattemptto provide directevidenceon thesequestions.Eventhoughcapabilities
of our techniquefall way shortof really hot molecules(by ~10 times)in termsof enepy, the statedensitiesarewell in excessof 10*
statepercm™! , andthusrepresentatie of suchhot molecules Our experimentsaredesignedo tacklethe problemof effective sizeof
moleculesn high statedensityregimein termsof VET efficiency, whichis oneof thekey ingredientsn evaluatingenepgy transferrates
R(E,E’) anda componenin treatingunimolecularreactionkinetics. The experimentsinvolve preparingpDFB in a singlevibrational
state exposingfluorescencetructureby our chemicaltiming methodvia high-pressurelectronicquenchingwith O, , andsubsequent
monitoringof preparedstateasit is destrgyedin collisionswith araregaspartnerinto afield of neighboringvibrationalstates We shall
discusghetrendof theobseredabsoluteVET cross-sections.



