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Metal ion-benzenecomplexesof theform M
�

(benzene)��� � (M=V, Ti, Al) areproducedby laservaporizationin a pulsednozzlesource,
mass-selectedin an ion-trapmassspectrometerandexcited in the infraredwith a freeelectronlaser. Multiphotondissociationoccurs
by the eliminationof benzenemolecules.The photofragmentyield versuswavelengthproducesIR resonance-enhancedmultiphoton
photodissociation(IR-REMPD) spectroscopy for thesecomplexes. Vibrationalbandsin the 600-1800���	� � region arecharacteristic
of the benzenemolecularmoiety perturbedby the metal bonding. Experimentaldataare comparedto the IR spectraderived from
densityfunctionalcalculations.Vibrationalpatternsin V

�
(C
 H 
 ) indicatethat the metal is boundin an � 
� -bondingconfiguration,

while V
�

(C
 H 
 ) � is a sandwich.Trapped-ionIR-REMPDis a generalmethodto accessthevibrationalspectraof novel organometallic
complexes.


