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Metal-containingion-moleculecomplexesof the form M
�

L � , whereL=CO� , C� H � , H � O, benzene,etc., areproducedby laserva-
porizationin a pulsednozzleclustersource,size-selectedin a time-of-flight massspectrometerand interrogatedwith infrared laser
photodissociationspectroscopy. In stronglyboundcomplexes,multiphotonprocessesarerequiredto inducephotodissociation.Thepro-
cessis enhancedon vibrationalresonances,but spectraarebroadandill-defined.Mixedcomplexesthataretaggedwith raregasatoms,
e.g. M

�
L � (RG)� , photodissociateby the eliminationof the moreweakly boundraregasatoms,andthe spectraof thesecomplexes

aresharp.Theligandvibrationsin thesecomplexesareshiftedin predictablewaysfrom thevibrationsof thefreeligandmolecule,and
forbiddenIR modesin theseligandsbecomeallowedin thereducedsymmetryof themetalcomplex. In largercomplexeswith additional
ligandlayers,singlephotonphotodissociationis efficient andsharpspectracanbemeasuredwithout tagging.Size-dependentshifts in
theligandvibrationsrevealtheprogressivesolvationprocessesin thecluster. In severalsystems,new vibrationalbandsshiftedfaraway
from thoseof theligandspeciessuggestthepresenceof new chromophores,indicatingthatintraclusterreactionshave takenplace.The
measurementsof structures,solvation behavior andintraclusterchemistryin thesesystemsaresupplementedwith densityfunctional
calculations,revealinga wealthof new insightsinto thedynamicsof clusteringatmetalcationcenters.


