SPECTROSCOPYOF Mg ATOM-DOPEDHELIUM NANODROPLETS

J.REHO,U. MERKER, MATTHEW R. RADCLIFF, K. K. LEHMANN, andG. SCOLES,Dept. of Chem-
istry, Princeton University, Princeton, NJ 08544.

The techniqueof Helium Nanodropletisolation spectroscop provides an ultra-cold ervironment (0.4 K) which canbe dopedwith a
variety of chromophoresDueto the uniquenatureof the droplets,the dopantwill residein oneof two distincttrappingsites. Dopants
maybesolvatedinsidethedroplet,in anenvironmentsimilarto bulk liquid heliummatrices.Or they mayfloatonthesurface wherethe
interactionwith the heliumis weakenoughto give only minimal perturbations Ancilotto et al.? have developeda modelof solvation,
basednthedopant-Hepair potential thatusesa dimensionlesparameteto determinethelocationof thedopant.Severalsystems$ave
beenstudiedso far (alkali, alkaline earths,and sometransitionand post-transitiomrmetals),but the boundariehetweensolvation and
expulsionarenotyetclear

Using LIF spectroscop we measuredhe 3PP « 319, transitionof Mg atom-dopecdhelium nanodroplets An interior location of

the Mg can be concludedfrom the blue shift andline broadeningof the transition,which matchesspectraof Mg atomssolvatedin

bulk liquid helium. The transitionshavs a splitting attributableto quadrupole-lile deformationof the helium cavity surroundinghe
atom. Time-resolhed studiesshav anincreasen the lifetime of almost20%, which canbe quantitatvely explainedby the anisotropic
distribution of the helium densitysurroundingthe excited dopant,giving further evidenceof solvation. Similar work on Ca atomsby

Stienlemeierandco-worker? hasshawn thatCaatomsaresurfacespeciesThereforethe borderbetweersurfaceandsolvatedsitescan
be exploredby studyingtheinteractionof heliumdropletswith Mg andCaatoms.
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