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Metal-containingion-moleculecomplees of the form MTL,, whereL=CO,, CyHa, H20, benzeneegtc., are producedby laserva-
porizationin a pulsednozzleclustersource,size-selectedn a time-of-flight massspectrometeand interrogatedwith infrared laser
photodissociatiospectroscop In stronglyboundcomplexes,multiphotonprocessearerequiredto inducephotodissociationThepro-
cesss enhancean vibrationalresonancesyut spectraarebroadandill-defined. Mix ed complexesthataretaggedwith raregasatoms,
e.g. MTL,(RG),, photodissociatdy the elimination of the more weakly boundrare gas atoms,and the spectraof thesecomplees
aresharp.Theligandvibrationsin thesecompleesareshiftedin predictablevaysfrom thevibrationsof the freeligandmolecule and
forbiddenIR modesn thesdigandsbecomeallowedin thereducedsymmetryof themetalcomple. In largercomplexeswith additional
ligandlayers,single photonphotodissociatiofis efficient andsharpspectracanbe measuredvithout tagging. Size-dependerghiftsin
theligandvibrationsrevealthe progressie solvationprocesses the cluster In severalsystemsnew vibrationalbandsshiftedfar away
from thoseof theligandspeciesuggesthe presencef new chromophoresndicatingthatintraclustereactionshave takenplace. The
measurementsf structuressolvation behaior andintraclusterchemistryin thesesystemsare supplementedvith densityfunctional
calculationsrevealinga wealthof new insightsinto the dynamicsof clusteringat metalcationcenters.



