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High resolutionspectroscopy hasrevealedinvertedtorsionaltunnelingsplittings for the methanolasymmetricCH stretchvibrations
( ��� =1 and ��� =1) and for someother methanolfundamentals. The lowest order torsion-vibrationcoupling, incorporatedin a 4-
dimensionalmodel Hamiltoniana was sufficient to accountfor the torsionalstructureof the CH fundamentals.Fehrensenet al.bb

have usedan adiabaticseparationof the torsionfrom the other11 vibrations,togetherwith ab initio calculationsandthe conceptof
geometricphaseto successfullyreproducetheorderingof theobservedtorsionallevelsin methanol.Theapproximateadiabaticsepara-
tion of variablesis anessentialtool usedthroughoutchemistryandspectroscopy to make difficult problemstractable.Themostfamous
exampleis theBorn-Oppenheimerseparationof thenuclearandelectronicdegreesof freedom.This torsion-vibrationproblemprovides
theopportunityto testtheadiabaticapproximationagainstanexactcalculation.In this work, we comparetheexactsolutionof the4-
dimensionalCH-stretch-torsionHamiltonianwith anapproximateadiabaticsolutionof thesameHamiltonian.Wefind thattheadiabatic
approximationgivesthecorrectorderingof the lowesttorsionallevels,but that the torsionalsplittingsarenot quantitatively accurate.
For high torsionalstates( �������
	 ), the exact modelcalculationgivesvibrationsareapproximatelytwo-fold andfour-fold degenerate.
This indicatesthat the ��� and ��� vibrationsapproachdegeneracy at high torsionalexcitationandthat torsionalandvibrationaldegrees
of freedomeffectively decouple.This behavior wasnot modeledcorrectly in the adiabaticapproximation.Non-adiabaticeffectsare
evidentasoff-diagonalcouplingmatrix elementsin theadiabaticbasis.We reportthescalingpropertiesof theseIVR couplingmatrix
elementsin this torsion-vibrationproblem.
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