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Transientabsorptionspectroscopy using a c.w. frequency-modulatedtitanium:sapphirelaser has beenusedto measurethe time-
dependenceof individual lines in the

���� �� spectrumof CH� . The radicalwasformedby pulsed308 nm excimer laserphotolysis
of dilute mixturesof ketenein argonat ambienttemperature.For stronglines,we areableto follow morethanthreedecadesof decay.
During the first few � secs,thespectralline widths,shapesanddecaysvary systematicallywith the energy of theabsorbingstate.As
theradicalsundergo morecollisions,theobserveddecaydependson chemicalreactionwith unphotolyzedprecursor, collision-induced
inter-systemcrossingto thetriplet manifold,andvibrationalrelaxationin boththesingletandtriplet manifolds.After translationaland
rotationalthermalization,we find the absorptionsfor all measuredlevels exhibit bi-exponentialdecays.The initial decayratereflects
reactive loss,intersystemcrossing,andanincreasinglysignificantreturnflux from a growing populationof vibrationallyexcitedtriplet.
At longertimes,thecoupledsinglet/tripletpopulationdecayswith a slower, steady-staterate.In previousstudies,only theinitial decay
couldbeobserved,andit wasinterpretedasan irreversibleprocess.OrthoandparaCH� levelsshow systematicdifferences,probably
dueto thedifferentpatternsof mixedlevels in thetwo nuclearspinmodifications.We have modeledthereactionandrelaxationin the
systemusinga simplifiedmasterequationapproachthatprovidesinsight into theprocessesoccuringandtherole of gateway rotational
levelsof mixedsinglet-tripletcharacter.


