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The infraredabsorptionspectrumof atom-andmolecule-dopedsolid parahydrogen(p-H� ) exhibits featuresnear4160cm
���

which
areabsentfrom the spectrumof puresolid p-H� . Theseabsorptionfeaturesareassociatedwith the Q � (0) purevibrationaltransitions
of H � moleculeslocatednearimpurities;thetransitionmomentresponsiblefor this infraredactivity arisesfrom weakoverlap-induced
dopant–H� andH � –H� dipoles,andfrom dopant-inducedsymmetrybreakingof thep-H� crystallattice. Becausethetransitiondipole
momentfor theseinfraredfeaturesdependssensitively on thestructureof thep-H� matrix surroundingthedopant,studiesof theQ � (0)
absorptionfeaturecouldprovide detailedinformationaboutthephysicsof solvationin highly quantumsystems.We presenttheresults
of diffusionquantumMonteCarlo(DQMC) simulationsof theQ � (0) absorptionlineshapefor isolateddopantsin solidp-H� , andbriefly
discussthestructuralanddynamicalinformationprovidedby our DQMC simulations.


