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Theprotonatedwaterdimer, �
	��

�� , is aninterestingcasefor vibrationalstudybecauseit is thesmallestaqueousprotontransfersystem.
Thepotentialenergy surfacehasbeenextensively studiedtheoretically, andsomereduceddimensionalitycalculationsof thevibrational
structurehave recentlyappeared.Themajordifficulty in understandingthis systemlies in thestrongcouplingbetweenanharmoniclow
frequency coordinates,amongthemmotionof thecentralproton,which is associatedwith themostintensevibrationalmodes.In our
study, theDiffusionMonteCarlomethodis employedfor a full-dimensionaltreatmentof thesystem.Full-dimensionalcalculationsare
neededto benchmarkthemoreapproximatetreatmentsof this molecule,andto provide a guidefor thecouplingsthatmight besafely
neglected.We have recentlydevelopedan improvedtrial wave function for �
	��

�� which, whenemployedasa guiding function for
DMC, givesavery robustestimateof thezero-pointenergy of the �
	���
�� ion. Zero-pointfluctuationsin theground-statearediscussed
with particularattentiongivento assessingthedegreeof couplingbetweenseveralangularcoordinates,torsions,andthecentralproton
motion.


