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Analysisof the rovibrational infrared (IR) absorptionspectraof water (H � O, D � O) moleculesisolatedin solid parahydrogen(pH� )
revealstheir existenceasvery slightly hinderedrotors,with rotationalconstantsreducedby only 2-5% from their gasphasevalues.
Clusteringof residualorthohydrogen(oH� ) moleculeswith watermonomersresultsin the appearanceof several new IR absorption
features.For TypeB watermonomerbands(e.g. ��� , � � ) mostof thenew featuresappearnearthevibrationalorigin, andwereoriginally
interpretedasindicatingthe presenceof ”non-rotating” watermolecules.a However, for Type A bands(e.g. ��� , � ��� ��� , 	
� ��� ��� ,
��� � ��� ) very little IR activity is observednearthevibrationalorigin, refutingthis appealinglysimpleexplanation.Herewe proposea
new interpretationwhich assumesa semi-rigidC�� structurefor thegroundstateof theoH� -watercomplexes,with theoH� actingasa
protondonorto thewateroxygenatom.In this picture,theoH� -watercomplex spectracanbeunderstoodasparallelandperpendicular
bandsof anasymmetrictop neartheprolatesymmetrictop limit.b Thus,thefeaturesbunchingneartheTypeB vibrationalbandorigins
arisefrom the � K = 0 selectionrule for parallelbands,while themorewidely separatedfeaturesin theTypeA bandsarisefrom the � K
= � 1 selectionrule for perpendicularbands.
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