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TheGg group-theoreticahigh-barrierformalismdevelopedpreviously for internallyrotatingandinvertingCHs NHD is usedto interpret
the abnormaltorsionalsplittingsin the S; stateof acetaldepde for levels 14°~15°, 14°~15' and14~15%, in which 14°~ denoteghe
asymmetridnversiontunnelingcomponenbf the aldetyde hydrogenand15 denotewibrationalmodefor the mettyl torsionalmotion.
This formalism,derivedusingan extendedpermutation-imersiongroupGg™, treatssimultaneouslynettyl torsiontunneling,aldetyde
hydrogeninversiontunnelingand overall rotation. Fits to the rotationalstatesof the four pairs of inversion-torsiorvibrationallevels
(14°+15°, 14°-15°), (14°+15", 14°~-15"), (14°+152, 14°~15%), and (14°T15%, 14°~15%) are performed,giving rms deviations of
0.003,0.003,0.004and 0.004cm™ !, respectiely, in which the deviations are comparablewith the experimentaluncertainty0.003
cm L. For torsionallevels lying nearthe summitof the torsionalbarriet this theoreticalmodelincluding high-ordertermsprovides
satishctoryfits to the experimentaldata. The K structuresdeviatedfrom a puretorsionalrotor arefitted usingthis formalismandare
provedto befrom couplingto aldelyde hydrogeninversion.



