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Dueto its veryhighresolution,microwavespectroscopy is averysensitivemethod,notonly for theinvestigationof moleculargeometries,
but alsofor theelucidationof informationabouttheelectronicstructurethroughtheanalysisof thehyperfinestructure.In anopen-shell
VanderWaalscomplex, it is possibleto studyanpossibleperturbationof theelectronicstructureof theradicaluponcomplexation,or the
unpairedelectrondelocalisationwithin thecomplex. But becauseof thecomplexity of their rotationalspectra,only very few open-shell
VanderWaalscomplexeshavebeenstudiedby microwavespectroscopy.
Themicrowavespectraof theopen-shellcomplexesAr–

���
ClO� andAr–

���
ClO� havebeenmeasuredusingapulsed-jetFouriertransform

cavity microwavespectrometerin thefrequency range5–24GHz. Thesecomplexeshavebeenformedin asupersonicexpansionof ClO�
entrainedin argon. Theanalysisof Zeemanpatternsandextensive microwave-microwave doubleresonanceexperimentswereusedto
assignindividualhyperfinecomponentsof rotationaltransitions.
A tunnellingmotionbetweentwo equivalentpositionsof theargonatomon oppositesidesof theClO� moleculecausesplittingsof the
rotationallevels,but dueto thepresenceof two identicalzerospinnuclei,only rotationalstateswith odd

���
valuesoccurin thelower

tunnellingstateandonly stateswith even
���

valuesoccurin the highertunnellingstate.Structuredatahave beenobtainedfrom the
analysisof thespin-interactionparametersandof themomentsof inertiaof bothisotopomers.Theobservedtunnellingsplitting is much
smallerthanthatfor similar complexesasAr–SO� , Ar–O� or Ar–NO� .
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