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Wereporttheobservationof anew vibration-rotation-tunneling(VRT) bandof (D � O)� at142.8cm
���

andasetof four bandsof (H � O)�
around520cm

���
. Thesenew bandsrepresentthefirst observationof a translationalandlibrationalvibrationfor a watercluster.

The observed VRT spectrumof (D � O)� at 142.8cm
���

, in the translationalbandof the liquid, is assignedto a combinationband
or mixed level of the asymmetrichydrogenbondstretchanda torsionalvibration. The predictedfrequenciesof the hydrogenbond
stretchingmodesaretoo high, presumablybecausecalculationsfail to includethenecessarycouplingbetweenstretchingandtorsional
motionsa.
Thebandsof (H � O)� around520cm

���
lie in thelibrationalbandregion of liquid waterandaretentatively assignedto theout of plane

librational vibration. The observation of at leastfour bandswithin 8 cm
���

is explainedby a dramaticallyincreasedsplitting of the
excitedstaterovibrationallevelsby bifurcation-tunneling.Theexperimentalresultspresentedshouldthereforeallow for thefirst exact
determinationof theheightof thebifurcationtunnelingbarrier. Thetunnelingtimescaleis estimatedat2-4ps,similar to thoseof several
importantdynamicalprocessesin bulk waterb.
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