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The techniqueof Helium NanodropletIsolationspectroscopy providesan ultra-coldenvironment(0.4 K) which canbe dopedwith a
varietyof chromophores.Dueto theuniquenatureof thedroplets,thedopantwill residein oneof two distinct trappingsites.Dopants
maybesolvatedinsidethedroplet,in anenvironmentsimilar to bulk liquid heliummatrices.Or they mayfloatonthesurface,wherethe
interactionwith theheliumis weakenoughto give only minimal perturbations.Ancilotto et al.a have developeda modelof solvation,
basedonthedopant-Hepairpotential,thatusesadimensionlessparameterto determinethelocationof thedopant.Severalsystemshave
beenstudiedso far (alkali, alkalineearths,andsometransitionandpost-transitionmetals),but the boundariesbetweensolvation and
expulsionarenotyet clear.

Using LIF spectroscopy, we measuredthe
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� transitionof Mg atom-dopedhelium nanodroplets.An interior locationof
the Mg canbe concludedfrom the blue shift and line broadeningof the transition,which matchesspectraof Mg atomssolvatedin
bulk liquid helium. The transitionshows a splitting attributableto quadrupole-like deformationsof theheliumcavity surroundingthe
atom. Time-resolvedstudiesshow anincreasein the lifetime of almost20%,which canbequantitatively explainedby theanisotropic
distribution of thehelium densitysurroundingthe exciteddopant,giving furtherevidenceof solvation. Similar work on Ca atomsby
Stienkemeierandco-workersb hasshown thatCaatomsaresurfacespecies.Thereforetheborderbetweensurfaceandsolvatedsitescan
beexploredby studyingtheinteractionof heliumdropletswith Mg andCaatoms.
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