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Wereportthefirst directobservationof thehydrogen-bondstretchingvibrationfor awatercluster. A perpendicularbandof (D � O)� was
measuredby terahertzlaservibration- rotation-tunnelingspectroscopy at 142.8cm

���
in the ”translationalband” region of the liquid

correspondingto thehinderedtranslationalmotionsof watermolecules.We have tentatively assignedthespectrumto transitionsfrom
the vibrationalgroundstateto the degeneratehydrogen-bondstretchor a combinationor mixed stateof the degeneratestretchanda
torsionalvibration.a Comparisonwith theoreticalresultsshows thatcalculatedfrequenciesaremuchtoohigh,presumablybecausethey
do not includecouplingbetweenthetorsionalandstretchingvibrations.
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