CHARACTERIZATION OF THE WATER DIMER DONORTORSIONVIBRATION BY FIR-VRT SPECTROSCOPY
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A quantitatve descriptionof the water dimer potential enegy surface has beenachieved through a collaboratve effort between
experimentandtheon~¢. The majorfeaturesof the surfacearewell establishedbut the detailsof the tunnelingdynamicsaremore
elusve. FIR-VRT spectroscop is being usedto characterize¢he water dimer becauset probesthe intermolecularvibrationsand
tunnelingsplittingswhich arethekey to the detail of theenegy surface.

The leastenepetic of the 6 intermoleculawibrationsis the donortorsion. The mostrecentlyobsened spectrafor this motion arethe
lower fork K,=1—0 transitionsfor (D20)2 and (H20)> which lie essentiallyon top of eachotheraround1600 GHz. The (D20)

transition,coupledwith previousdatafor this cluster establishethe upperstateacceptoswitchingsplitting for J'=1 K,=0 of thedonor
torsionas~ 474 GHz. This AS splitting for (H2O). cannotbe calculatechecauséey transitionshave notyet beenobsened,although
they have beenpredictedby recenttheoreticawork®. Furtherexperimentatioris neededo completelycharacterizehe donortorsion
vibration.
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