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Classicaltrajectorieson rotationalenergy surfacesandcoherent-statequantumprojectionshave beenusedto studyanasymmetric-top
moleculecontainingafreelyrotatinginternalsymmetrictopwhosesymmetryaxisis notcoincidentwith aprincipalaxisof themolecule.
Stationarypointson therotationalenergy surface,which stronglyinfluencethetrajectories,increasein numberfrom two to four to six
as

�����
increasesfrom zeroto infinity (where

�
is the total and

�
is thefree-internal-rotorangularmomentum).For some

�����
values

trajectoriescanarisewhich samplea large fraction of � values(where � is the � -axis projectionof
�

), correspondingin quantum
wavefunctionsto extensive � -mixing in thesymmetric-topbasisset � �	� ��
 . Whensuchmixing cannotbemadesmallfor any choiceof
� axiswecall it � -scrambling.For typicalvaluesof thetorsion-rotationcouplingparameter� , rotationaleigenfunctionsfor given

�
and

torsionalstateturnout to bequitedifferentfrom eigenfunctionsfor thesame
�

in someothertorsionalstate.Nonzerorotationaloverlap
integralsarethendistributedamongmany rotationalfunctionsfor each  ��������� pair, which may in turn contribute to internalrotation
enhancementof intramolecularvibrationalenergy redistribution. We have alsoexaminednear-free-rotorlevels of our testmolecule
acetaldehyde,which arisefor excitationof tenor morequantaof methyl grouptorsion,andfind thatbarriereffectsdo not changethe
qualitativepictureobtainedfrom thefree-rotortreatment.


