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Hyperfinecouplingin non-rigidmolecularsystemswith severalequivalentnucleiis very interestingbecauseof theaveragingdueto the
largeamplitudemotion(s).For instance,in thecasesof thenon-rigid(D � O)� and(C� D � ) � dimers,themoleculebehavesasif quadrupole
couplingwasidenticalfor all four deuteriumatoms.a This result,only valid for nondegeneratetunnelinglevels,disagreesindeedwith
whatonewouldobtainconsideringtheequilibriumgeometryof themolecule.In thatcasethreedifferentquadrupolecouplingconstants
wouldbeexpected.
Thepresentpaperis concernedwith a studyof thehyperfinecouplingin thenon-rigid(H � O)� dimer. In this specieshyperfinecoupling
is mainly dueto magneticspin-rotationinteraction.As expected,just like in theabovedeuteratedspecies,largeamplitudemotionslead
to a highly symmetricalhyperfineHamiltonian.For nondegeneratetunnelinglevels,it is of theform J � � I ��� I � � I ��� I 	�
 , whereJ
is therotationalangularmomentumandI � is thenuclearangularmomentumof thehydrogenatom  . In thecaseof doublydegenerate
tunnelinglevels,a lesssymmetricalexpressionarises.
Usingtheseresults,ananalysisof thehyperfinepatternsrecordedfor 15tunneling-rotationtransitionsof thewaterdimerwill bereported.
Thesehyperfinepatternswereobtainedwith theHannoversupersonicjet FT-MW spectrometerproviding aresolutionbetterthan2 kHz,
sufficient to resolve mosthyperfinepatterns.Sincethe dataset involvesnondegenerateanddoubly degeneratelevels, we hopeto be
ableto observe the differencein the hyperfinepatterns.We will alsoattemptto evidencedirect tunnelingeffectson the spin-rotation
hyperfineHamiltonian.
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