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Moleculescarryingmoreor lessfreely turningrotorshaveclassicalandquantumrotationalpropertiesthataremoredifficult to calculate
andvisualizethanthoseof a moreconventionalsemi-rigidmolecule.a Theanalogywith a gyro-stabilizedspacecraftprovidesa starting
point for discussion,but thequantummechanicsof angularmomentumprovidesa far richerstatespacethanthecorrespondingclassical
model. To help unravel the many dynamicalandspectralpossibilities,a semi-classicalanalysisinvolving rotationalenergy surfaces
RESb maybeusedto elucidatebothclassicalandquantummodeling.We considerthesimplestmodelsof a singleuniaxial rotor, such
asa methyl group,attachedto a largerrigid or semi-rigidmolecule,andcompareRESgeometryto quantumeigenvaluesolutions.The
possibilityemergesfor moreeasilyanalyzingmulti-axial speciesthatareconnectedin seriesor parallelto a centralrotor.
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