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Buckminsterfullerene(
�����

) is theroundestcommerciallyavailabledeformablesphericalrotors(DSR),a. The”Buckyballs” areunique
in that they have tri-axial rotationeven in the fullerite solid-stateabove 140K; a box of frictionlessball bearings!Also, the C

���
cage

is large enoughto hold atomsandmaybeeven small molecules.In gas-phasethis opensthe possibility of a fully triaxial concentric
DSR-DSTrotor-rotoraswell asmany of theothermoretheoreticallytractablecaseslikeDSR-RDRor RST-RUPlistedin thepreceding
talk. (

�����
solid-phaseis a hetrocentric(DSR)� fcc crystal.) Finally,

�����
is practicallyuniquein that it comesin distinct isotopic

varieties,mostnotablya ”Bose-ball” �	� �
��� , a ”mixed-ball” �	� �
��� anda”Fermi-ball” of ( �	� �
��� ).b, c Differencesin symmetrybetween
thesecasesisenormous.Bose-exclusionkills all but theAg rovibrationalspeciesof �	� �
��� andreducesspectralcongestionby a factor
of 60. In contrast,Pauli-Fermi-exclusionassigns2

���
1.5E18hyperfinelevels to eachrovibrationallevel of �	� �
��� . Mixed symmetry

fullerenes�	� �
� - ��� �
������� [3] lie betweenthe two extremes.The first ”mixed-ball” �	� �
��� - �	� �
��� correspondsto a strong-coupling
limit of an hcDSR-RDRmodel. This observation helpsto clarify the enormoussymmetry-exclusiondiversity. At the bottomof the
rotor-rotorsymmetryhierarchy arethehetrocentrichcRDR-RDRor hcRAT-RAT arrangementsof elongatedmoleculesconnectedmore
or lesslooselyend-to-end,that is, links of folding polymerchains.Suchchainsandlinks arenano-sizedquantummechanicalanalogs
of ancientslings,whips,andtrebuchetswith adevilish dynamicsto match!And, biologicalsystemscannotlivewithout them.
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