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We reportthe obsenationof anew vibration-rotation-tunnelingvRT) bandof (D20)s at142.8cm™! anda setof four bandsof (H20)3

around520cm™?. Thesenew bandsrepresenthefirst obsenationof atranslationabndlibrationalvibrationfor awatercluster

The obsened VRT spectrumof (D20); at 142.8cm™", in the translationalband of the liquid, is assignedo a combinationband
or mixed level of the asymmetrichydrogenbond stretchand a torsionalvibration. The predictedfrequencief the hydrogenbond
stretchingmodesaretoo high, presumablybecausealculationsail to includethe necessargouplingbetweerstretchingandtorsional
motions®.

Thebandsof (H,0)s around520cm™! lie in thelibrationalbandregion of liquid waterandaretentatiely assignedo the out of plane
librational vibration. The obsenration of at leastfour bandswithin 8 cm™? is explainedby a dramaticallyincreasedsplitting of the
excited staterovibrationallevels by bifurcation-tunneling.The experimentalresultspresenteghouldthereforeallow for thefirst exact
determinatiorof the heightof the bifurcationtunnelingbarrier Thetunnelingtime scaleis estimatedit 2-4ps,similarto thoseof several
importantdynamicalprocesse# bulk water®.
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