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During internalrotationa groupof atoms,calledthe top, rotateswith respectto anothergroupof atoms,calledthe frame. Research
papersandtextbooksaddressingtheproblemof internalrotation,e.g.,thatof themethyl top, usuallyexplain symmetrycharacteristics
of theresultingtorsionalpotentialsby localgeometricalsymmetriesof themolecule.
Recentlyweshoweda how symmetrypropertiesof torsionalpotentialsderivefrom permutation-inversionsymmetryandapeculiarnature
of torsionaldynamics.Thesameargumentsprovethatsymmetrypropertiesof torsionalpotentialshavenorelationto actualgeometrical
symmetries.Consequently, in all methyl internalrotationproblemsthetorsionalcurvesmusthave2� /3 periodicity, independentlyof the
frame.First-principlesvalidationis providedfor theminimumenergy torsionalpotentialcurvesof ethane,acetaldehyde,and � -alanine.
Experimentallyrelevantconsequencesof thecomputationof high-qualityab initio torsionalpotentialsfor acetaldehyde, incorporating
effectsdueto specialrelativity anda first-ordercorrectionto the Born–Oppenheimerapproximation,andfor the threelowest-energy
conformersof � -alaninearediscussedin detail.
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