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Finite clusterstudiespermit size-incrementalinvestigation of materialproperties– both structuralanddynamical– evolving with in-
creasedaggregation. Clustersof divalentmetals(e.g.,Hg, Mg) exhibit vanderWaals,covalent,andmetallicbondingcharacterwithin
varioussize regimes,and thus offer a set of systemsripe for studyingthe changesinducedthroughaggregation on the natureand
timescaleof electronicrelaxationprocesses.We have appliedtime-resolvedphotoelectronimaging(TRPEI)to theintrabandrelaxation
dynamicsof mercuryclusteranionsfollowing excitationof theexcesselectronbelow thedetachmentthresholdat 1.0 and1.5eV. Rel-
atively long timescales(2-30ps) for relaxationof initially preparednonthermaldistributionsaremeasuredfor bothexcitationschemes
andfor all clustersizesprobed(n=7-18);theseobservationsarein starkcontrastto ultrafastrelaxationtimescalesmeasuredin similar
experimentson small transitionmetalclusters.a Fasterrelaxationratesareobserved for excitation at lower energy, while the longest
relaxationtimesobservedwith bothschemesoccurwhenclustersareexcited just below threshold.This lattereffect hasbeeninvesti-
gatedon like-sizedclusters(n=10-12)excitedcloseto threshold.Furthermore,we observe subtlewavepacket oscillationsearly in the
dynamicsfor smallestclustersizes(n=6-8).All observationshavebeenappliedtowardselucidatingthenatureof theseclustersnearthe
vanderWaals-to-covalentbonding-typetransition.
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