
INFRARED ACTION SPECTROSCOPYAND VIBRATIONAL PREDISSOCIATION DYNAMICS OF OH–N�

SHAWN M. HOPMAN, BETHANY V. POND,MARK D. MARSHALL,a andMARSHA I. LESTER,De-
partment of Chemistry, University of Pennsylvania, Philadelphia, PA 19104-6323.

A sensitive IR pump- UV probetechniquehasbeenusedto obtainthe infraredactionspectrumof OH–N� complexesandprobetheir
subsequentdecaydynamics.An opticalparametricoscillatoroperatingin theOH overtoneregionnear1.4 � m preparesOH–N� with two
quantaof OH stretch(2����� ). TheOH ( � = 1) fragmentsresultingfrom vibrationalpredissociationarethendetectedby laser-induced
fluorescenceon theOH 	 - 
 0-1 transition.ScanningtheIR pumplaserhasrevealedthepureOH overtonebandof OH–N� at 6973.5
cm�� , whichis shifted2.3cm�� to higherenergy of theOH Q(3/2)line. Therotationalbandstructureis indicativeof aparalleltransition
for a linearOH–N� complex having a projection � = 3/2 of the total angularmomentumalongthe intermolecularaxis. The nonzero
projectionoriginatesfrom theelectronicangularmomentumof OH. Several combinationbandsinvolving thesimultaneousexcitation
of OH stretchingandgearedbendingmodeshave alsobeenidentified32.9,38.9,and70.6cm�� to higherenergy of thepureovertone
band. The rotationalstructuresof thesebandsarecharacteristicof transitionsto � = 1/2, 5/2, and3/2 stateswith vibrationalangular
momentumfrom fundamentalandovertonegearedbendingexcitation. In addition,the rateof appearanceof theOH fragmentsyields
thelifetime for OH–N� (2� ��� ) of 30 � 4 ns,while theOH productstatedistribution indicatesthatvibrationalpredissociationproceeds
by a vibration-to-vibrationenergy transfermechanism.The experimentalmeasurementsfor OH–N� will be comparedwith previous
resultsfor closelyrelatedsystems.
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