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TheCD� –D� O complex is aninterestingmolecularspeciesdisplayinga fairly complicatedhyperfinestructurearisingfrom quadrupole
couplingof thesix deuteriumatoms.Justlikeits normalspeciesCH� –H� Oa andits partiallydeuteratedspeciesCD� –H� O,b thiscomplex
is alsoa verynon-rigidonein whicheachsubunit undergoesnearlyfreeinternalrotation.
New measurementsof the rotationalspectrumof the CD� –D� O complex have beencarriedout at Kanagawa Instituteof Technology
usingaFouriertransformmicrowavespectrometer. Thedatasetinvolves
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rotationaltransitionsdisplayinga
hyperfinestructurewhich couldbeexperimentallyresolved. Basedon thesehyperfinepatternsandon thetransitionsintensities,it was
possibleto label theobservedinternalrotationlevelswith the �
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symmetryspeciesof �
��� , for increasingfrequencies.
This orderingturnedout to bedifferentto that found� in CH� –H� O which was � , � , and � . Also thesplitting between� stateswas
foundlargerthanin CD� –H� O� andthis is attributedto largerasymmetryeffects.
It is the goal of the presentinvestigation to analyzethe observed hyperfinepatternsin orderto obtainquantitative informationon the
intramolecularpotentialof the complex. Startingfrom the intramolecularpotentialintroducedin the caseof thenormalspecies,� the
rovibrationalwavefunctionsof the complex will be obtainedc for all symmetryspecies.Thesewavefunctionswill be afterwardsused
to evaluatematrix elementsof thehyperfineHamiltonianandto calculatethehyperfinestructureof themeasuredtransitions.At last,
by matchingobservedandcalculatedhyperfinepatterns,we hopeto obtainvaluesfor thespectroscopicparameterscharacterizingthe
intramolecularpotentialof thecomplex.

aDore,Cohen,Schmuttnmaer, Busarow, Elrod, Loeser, andSaykally, J. Chem.Phys.100, 863(1994)andSuenram,Fraser, Lovas,andKawashima,
J. Chem.Phys.101, 7230(1994).

bKawashimaandCoudert,57thInternationalSymposiumonMolecularSpectroscopy, paperTI08 (2002).
cBrocks,vanderAvoird, Sutcliffe, andTennyson,MolecularPhysics50, 1025(1983).


