NON-RIGIDITY EFFECTSIN THE HYPERFINESTRUCTURE OF THE CD4—H,O COMPLEX
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In CD4—H2 O the hyperfinestructurearisesmainly from quadrupolecouplingof the four deuteriumatoms.This comple is avery non-
rigid onein which eachsulunit undegoesinternalrotation? In the caseof the CD,4 sulunit this internalrotationis nearlyfree while
it is morehinderedin the caseof the H, O sulunit. Althoughthe hyperfinestructureof the normalspeciesf the complex, CHs—H>O,
hasalreadybeenstudied® hyperfineeffectsarisingfrom the CH4 sutunit werefairly weakand could not be easily studiedusingthe
microwave data. In the CD4—H2O comple, theseeffectsare muchstrongerandthey could be easilyobsenedin the spectrarecorded
usinga pulsed-nozzld-ouriertransformmicrowave spectrometerin orderto analysetheseobsenred patternsa theoreticalcalculation
of the hyperfinestructureof this complex hasbeenundertalenandtakesinto accounthe variouslarge amplitudemotionsit displays.
Thetheoreticabpproacthinvolvessettingup acompletequadrupoleouplingHamiltonianfor thefour deuteriumatomswhichis allowed
to dependon the large amplitudecoordinatesiecessaryo fully describethe variousconfigurationsof the molecule.Simplesymmetry
considerationshaws thatthis Hamiltoniancanbe written asthe sumof productsof Casimiroperatordy rovibrationaloperators.The
latter onesinvolve a completelysymmetricaterm andalesssymmetricalonecorrespondindo the F5 symmetryspecieof Gug. The
symmetricatermcontritutesto the quadrupolecouplingfor all rovibrationallevels, while the contribution of the Ft -typetermsdepend
on the symmetryspecief the rovibrationallevel beingconsidered The effectsof thesetwo termswill be discussedn the paperand
by comparingobsenedandcalculatedspectrave hopeto determinethe valuesof the correspondingffective couplingconstants.
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