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In CD� –H� O thehyperfinestructurearisesmainly from quadrupolecouplingof thefour deuteriumatoms.This complex is a very non-
rigid onein which eachsubunit undergoesinternalrotation.a In thecaseof theCD� subunit this internalrotationis nearlyfreewhile
it is morehinderedin thecaseof theH � O subunit. Althoughthehyperfinestructureof thenormalspeciesof thecomplex, CH� –H� O,
hasalreadybeenstudied,b hyperfineeffectsarisingfrom the CH� subunit werefairly weakandcould not be easilystudiedusingthe
microwave data. In theCD� –H� O complex, theseeffectsaremuchstrongerandthey couldbeeasilyobserved in thespectrarecorded
usinga pulsed-nozzleFourier-transformmicrowave spectrometer. In orderto analysetheseobservedpatterns,a theoreticalcalculation
of thehyperfinestructureof thiscomplex hasbeenundertakenandtakesinto accountthevariouslargeamplitudemotionsit displays.
ThetheoreticalapproachinvolvessettingupacompletequadrupolecouplingHamiltonianfor thefour deuteriumatoms,whichis allowed
to dependon the largeamplitudecoordinatesnecessaryto fully describethevariousconfigurationsof themolecule.Simplesymmetry
considerationsshows that this Hamiltoniancanbewritten asthesumof productsof Casimiroperatorsby rovibrationaloperators.The
latteronesinvolve a completelysymmetricaltermanda lesssymmetricalonecorrespondingto the

���
� symmetryspeciesof ���
	 . The

symmetricaltermcontributesto thequadrupolecouplingfor all rovibrationallevels,while thecontributionof the
���
� -typetermsdepend

on thesymmetryspeciesof therovibrationallevel beingconsidered.Theeffectsof thesetwo termswill bediscussedin thepaperand
by comparingobservedandcalculatedspectrawehopeto determinethevaluesof thecorrespondingeffective couplingconstants.
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