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TheG� group-theoreticalhigh-barrierformalismdevelopedpreviously for internallyrotatingandinvertingCH� NHD is usedto interpret
theabnormaltorsionalsplittingsin theS� stateof acetaldehydefor levels14
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asymmetricinversiontunnelingcomponentof thealdehydehydrogenand15 denotesvibrationalmodefor themethyl torsionalmotion.
This formalism,derivedusinganextendedpermutation-inversiongroupG�

	
, treatssimultaneouslymethyl torsiontunneling,aldehyde

hydrogeninversiontunnelingandoverall rotation. Fits to the rotationalstatesof the four pairsof inversion-torsionvibrational levels
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15� ) areperformed,giving rms deviations of

0.003,0.003,0.004and 0.004cm
� � , respectively, in which the deviations are comparablewith the experimentaluncertainty0.003

cm
� � . For torsionallevels lying nearthe summitof the torsionalbarrier, this theoreticalmodel including high-ordertermsprovides

satisfactoryfits to theexperimentaldata. TheK structuresdeviatedfrom a puretorsionalrotor arefitted usingthis formalismandare
provedto befrom couplingto aldehydehydrogeninversion.


