IR SPECTROSCOPYOF GAS PHASEMETAL CLUSTERS
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A methodfor obtainingvibrationalspectraof gasphasemetalcompoundclustersis presentedThe clustersareproducedn a standard
laservaporizationsource. The clusterbeamentersthe interactionregion with an IR laser situatedbetweenthe platesof a reflectron
time-of-flight massspectrometerThe IR laseris the "Free ElectronLaserfor InfraredeXperiments(FELIX) 2, whichis continuously
tunableover the 5-250um wavelengthregion. The laseroutputconsistof "macropulses’dof about5 usecdurationat a repetitionrate
of 10 Hz. The macropulsds composedf a seriesof picosecondiuration’micropulses”spacedy onenanosecondThe macropulse
enegy canbeupto 100mJ,while thebandwidthis about0.5— 1 % of theselectedvavelength.ThelR beamis focusedonthemolecular
beamwith a 7.5 cm focal lengthgold mirror. Whenthe laserwavelengthis resonantith aninfraredactive mode,the clustercanbe
heatedvia multiple absorptiorof photons.In clusterswith strongbondingandarelatively low ionizationenegy electronemissioncan
becomecompetitive with, or evendominantover, dissociation. Tuningthelaserwhile measuringhe mass-analyzeibn yield produces
aninfraredspectrunof the neutralcluster®

For titanium-carbideclusters’, the IR spectrashavedthe presencef C—Cbondingin TisCi2 clusters supportingthe postulatedMet-
Car” structure Largerclustersshaw distinctively differentspectrahatarein goodagreementvith the proposechano-crystaktructures.
Resultsfrom several othermetalcompoundsystemswill be presented.
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