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Transitionmetal ion-acetylenecomplexesof the form M
�

-(C� H � ) � andM
�

-(C� H � ) � RG (M=Ni, Co; RG=Ne,Ar) areproducedby
laservaporizationin a pulsednozzlesource.They aremass-selectedandexcitedby anIR OPOlaserin a reflectrontime-of-flight mass
spectrometer. Photodissociationoccursby theeliminationof intactacetylenemoleculesin thepurecomplexes,while themixedclusters
fragmentby the lossof theraregasatom. Monitoring thefragmentyield versuswavelengthproducestheIR photodissociationspectra
for thesecomplexes. Vibrationalbandsin the2900-3500cm�

�
occurto theredof theC-H stretchesin freeacetylene,consistentwith

metal-� bonding. Experimentaldataarecomparedto the predictionsof densityfunctionaltheoryandstructuresareproposedfor the
smallercomplexes(n=1-3). Additional red-shiftedbandsobserved in the larger complexesareattributedto � -bondedcyclobutadiene
formedfrom anintraclusterreactionof two acetylenes.


