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Classicaltrajectorieson rotationalenegy surfacesandcoherent-statgquantumprojectionshave beenusedto studyanasymmetric-top
moleculecontainingafreely rotatinginternalsymmetriccop whosesymmetryaxisis notcoincidentwith aprincipalaxisof themolecule.
Stationarypointson the rotationalenegy surface,which stronglyinfluencethe trajectoriesjncreasén numberfrom two to four to six
asJ/n increasedrom zeroto infinity (whereJ is thetotal andn is the free-internal-rotomngularmomentum).For someJ/n values
trajectoriescan arisewhich samplea large fraction of K values(where K is the z-axis projectionof J), correspondingn quantum
wavefunctiongto extensive K -mixing in thesymmetric-topbasisset|J, K'). Whensuchmixing cannotbe madesmallfor ary choiceof
z axiswe call it K-scrambling.For typical valuesof thetorsion-rotatiorcouplingparametep, rotationaleigenfunctiongor given.J and
torsionalstateturn outto be quite differentfrom eigenfunctiongor the sameJ in someothertorsionalstate.Nonzerorotationaloverlap
integralsare thendistributedamongmary rotationalfunctionsfor each(n,n’) pair, which mayin turn contribute to internalrotation
enhancementf intramolecularvibrational enegy redistribution. We have also examinednearfree-rotorlevels of our testmolecule
acetaldefade, which arisefor excitation of ten or more quantaof methyl grouptorsion,andfind that barriereffectsdo not changethe
qualitative pictureobtainedfrom the free-rotortreatment.



