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The rotationalspectraof the acetaldehyde-argon andacetaldehyde-kriptonvan der Waalscomplexeshave beenmeasuredby free jet
absorptionmillimeter-wave spectroscopy in the frequency range60-78 GHz. For acetaldehyde-argon this is an extensionto higher
frequenciesof the alreadyassignedrotationalspectruma. For both complexes eachrotational transitionis split into four hyperfine
componentlines, which is evidenceof the occurringof two different internalmotions. The splittingshave beeninterpretedin terms
of a coupledHamiltonianthat preciselydeterminesthe separationof energy levels dueto the tunnelingof the raregasatombetween
two equivalentminima,while theinformationon thebarrierto internalrotationof themethyl groupis obtainedfrom thepatternof the
componentlinesdueto this motion. Theinteractionof theraregasatomwith theacetaldehydemoiety is reflectedin thechangeof the
V � barrierto internalrotationin going from the moleculeto the weakly boundcomplex. The insertionof the raregasatomcausesa
loweringof thebarrierby destabilizationof theminimumof theV � potentialwell causedby sterichindrance.
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