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\olatile organic compounds (VOCSs) in the Earth’s atmosplenstitute trace gas species emitted primarily from tbegfiere, and are
the subject of inquiry for a variety of air quality and clireattudies. Reactions intiated (primarily) by the hydroxadical (OH) lead to a
myriad of oxygenated species (OVOCs), which in turn are grorfurther oxidation. Investigations of the role that VOGdation plays
in tropospheric chemistry have brought to light two tronglscenarios: (1) VOCs are responsible in part for the priodiuof two EPA-
regulated pollutants—tropospheric ozone and organicsaéreand (2) the mechanistic details of VOC oxidation rentainvoluted and
poorly understood. The latter issue hampers the implertientaf near-explicit atmospheric simulations, and largeepancies in OH
reactivity exist between measurements and models at greSech discrepancies underscore the need for a more thoeggription
of VOC oxidation.

Time-of-flight measurements and ion-imaging techniquesvable options for resolving some of the mechanistic aretgatic details
of VOC oxidation. Molecular beam studies have the advantdderegoing unwanted bimolecular reactions, allowing ttee charac-
terization of specific processes which must typically corapeéth the complex manifold of VOC oxidation pathways. Tbeus of this
work is on the unimolecular channels of organic peroxy raldictermediates, which are necessarily generated durid@ \@xidation.
Such intermediates may isomerize and decompose into digtiremical channels, enabling the unambiguous detecfieaah path-
way. For instance, al(+ 1’) resonance enhanced multiphoton ionization (REMPI) seheray be employed to detect carbon monoxide
generated from a particular unimolecular process. A nurobarore subtle mechanistic details may be explored as wgliidBying the
mean free path of the peroxy radicals in a flow tube, the roleotifsional quenching in these unimolecular channels eagdsessed.
Reactive species may also be introduced to explore the dittopdetween bimolecular and unimolecular pathways rafiilonal modes
may also be excited by an IR laser, providing insight aboetrthe of vibrational mediation in VOC oxidation.



