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Transientabsorptionspectroscop using a cw. frequeng-modulatedtitanium:sapphirdaser has beenusedto measurethe time-

dependencef individual linesin theb «+ & spectrumof CH,. The radicalwasformedby pulsed308 nm excimer laserphotolysis
of dilute mixturesof ketenein argon at ambienttemperatureFor stronglines, we areableto follow morethanthreedecade®f decay
During thefirst few psecsthe spectralline widths, shapesanddecaysvary systematicallywith the enegy of the absorbingstate. As

theradicalsundego morecollisions,the obsered decaydepend®n chemicalreactionwith unphotolyzedrecursorcollision-induced
inter-systemcrossingto thetriplet manifold,andvibrationalrelaxationin boththe singletandtriplet manifolds. After translationabnd
rotationalthermalizationwe find the absorptiondor all measuredevels exhibit bi-exponentialdecays.The initial decayratereflects
reactie loss, intersystentrossingandanincreasinglysignificantreturnflux from a growing populationof vibrationally excitedtriplet.

At longertimes,the coupledsinglet/tripletpopulationdecayswith a slower, steady-stateate. In previousstudiesonly theinitial decay
couldbe obsered, andit wasinterpretedasanirreversibleprocess.OrthoandparaCHs, levels shov systematidifferencesprobably
dueto the differentpatternsof mixedlevelsin the two nuclearspin modifications.We have modeledthe reactionandrelaxationin the

systemusinga simplified masterequationapproachhat providesinsightinto the processesccuringandtherole of gatevay rotational
levelsof mixedsinglet-tripletcharacter



