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We reportthefirst high resolutionspectrumof a librationalvibrationfor a watercluster.a Fourparallelbandsof (H � O)� weremeasured
between510 and525 cm

���
usingdiodelaserVRT spectroscopy. The bandslie in the ”librational band” region of liquid waterand

areassignedto the nondegenerateout of planelibrational vibration. The observation of at leastthreedistinct bandswithin 8 cm
���

originating in the vibrationalgroundstateis explainedby a dramaticallyincreasedsplitting of the rovibrational levels relative to the
groundstateby bifurcationtunnelingandis indicative of a greatlyreducedbarrierheightin theexcitedstate.This tunnelingmotion is
of specialsignificance,asit is thelowestenergy pathwayfor breakingandreformingof hydrogenbonds,asalientaspectof liquid water
dynamics.
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