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Analysis of the rovibrationalinfrared (IR) absorptionspectraof water (H,O, D»O) moleculesisolatedin solid paralydrogen(pH:)
revealstheir existenceas very slightly hinderedrotors, with rotationalconstantgeducedby only 2-5% from their gas phasevalues.
Clusteringof residualorthohydrogen(oHz) moleculeswith water monomersresultsin the appearancef several new IR absorption
featuresFor Type B watermonometbandg(e.g.v1, v2) mostof thenew featuresappeamnearthevibrationalorigin, andwereoriginally
interpretedasindicating the presenceof "non-rotating” watermolecules. However, for Type A bands(e.g. vs, va + vs, 2v2 + v3,
11 + v3) verylittle IR actity is obsenednearthe vibrationalorigin, refutingthis appealinglysimpleexplanation.Herewe proposea
new interpretatiorwhich assumes semi-rigidCs,, structurefor the groundstateof the oH,-watercomplexes,with theoH, actingasa
protondonorto the wateroxygenatom. In this picture,the oH,-watercomplex spectracanbe understoodsparallelandperpendicular
bandsof anasymmetrictop nearthe prolatesymmetrictop limit.® Thus,the featuresbunchingnearthe Type B vibrationalbandorigins
arisefrom the AK = 0 selectiorrule for parallelbandswhile themorewidely separatedfeaturesn the Type A bandsarisefrom the AK
= +1 selectiorrule for perpendiculabands.
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