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A methodfor obtainingvibrationalspectraof gasphasemetalcompoundclustersis presented.Theclustersareproducedin a standard
laservaporizationsource.The clusterbeamentersthe interactionregion with an IR laser, situatedbetweenthe platesof a reflectron
time-of-flight massspectrometer. TheIR laseris the”FreeElectronLaserfor InfraredeXperiments”(FELIX) a, which is continuously
tunableover the5–250 � m wavelengthregion. Thelaseroutputconsistsof ”macropulses”of about5 � secdurationat a repetitionrate
of 10 Hz. Themacropulseis composedof a seriesof picosecondduration”micropulses”spacedby onenanosecond.Themacropulse
energy canbeupto 100mJ,while thebandwidthis about0.5– 1 % of theselectedwavelength.TheIR beamis focusedonthemolecular
beamwith a 7.5 cm focal lengthgold mirror. Whenthe laserwavelengthis resonantwith an infraredactive mode,the clustercanbe
heatedvia multiple absorptionof photons.In clusterswith strongbondinganda relatively low ionizationenergy electronemissioncan
becomecompetitive with, or evendominantover, dissociation.Tuningthelaserwhile measuringthemass-analyzedion yield produces
aninfraredspectrumof theneutralclusterb

For titanium-carbideclustersc, theIR spectrashowedthepresenceof C–Cbondingin Ti � C ��� clusters,supportingthepostulated”Met-
Car” structure.Largerclustersshow distinctively differentspectrathatarein goodagreementwith theproposednano-crystalstructures.
Resultsfrom severalothermetalcompoundsystemswill bepresented.

aG.M.H. Knippels,R.F.X.A.M. Mols, A.F.G. vanderMeer, D. Oepts,andP.W. vanAmersfoort,Phys. Rev. Lett. 75, 1755(1995)
bG. von Helden,I. Holleman,G.M.H. Knippels,A.F.G. vanderMeer, andG. Meijer, Phys. Rev. Lett. 79, 5234(1997).
cD. vanHeijnsbergen,G. von Helden,M.A. Duncan,A.J.A. vanRoij, andG. Meijer, Phys. Rev. Lett. 83, 4983(1999).


