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The laserfluorescenceexcitationspectrumof theb�	��
 – a�� (0,0) bandof AlH andAlD is reported.TheAlH/AlD (a�� ) statewas
preparedin a free-jetsupersonicexpansionby reactionof photolyzedtrimethylaluminumwith hydrogenor deuterium.Spectroscopic
constantsfor theupperandlowervibronic levelswerederivedfrom fits to themeasuredtransitionwave numbersof therotationallines.
Lifetimes of J� = 1 rotational/fine-structurelevels of electronicallyexcited AlH/AlD(b ����
 ,v � = 0) weredeterminedfrom fluorescence
decaywaveformswith laserexcitation on isolatedrotationallines. The measuredlifetimes werecomparedwith valuesobtainedin a
theoreticaltreatmentof theexcited-statedecaydynamics,whereinbothradiativedecayto thea�� stateandnonradiativedecaythrough
therepulsive 1� ��� statewereconsidered.Theexperimentalandtheoreticallifetimesarein goodagreement.Thetheoreticaltreatment
shows thatthenonradiativeexcited-statedecaydominatesover radiativedecay. Theobservedfine-structuredependenceof thelifetimes
resultsis dueto thenatureof thespin-orbitcouplingof theb� � 
 statewith the1� ��� continuum.


