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Thesimulationandfitting of spectraof moleculeswith twoperiodiclarge-amplitudemotions(”internalrotations”)hasbeenachallenging
problemfor sometime. ThreeFortranprograms(for PC)treatdifferentaspectsof therotation-internalmotionHamiltonian.TACIR (Two
AsymmetricCoupledInternalRotors)solvestheinternalmotion(

�
= 0) Hamiltonianandpredictstorsionaltransitionsfor equivalentor

nonequivalentinternalrotorsof any periodicityfrom internalrotation”constants”andpotential,eachdefinedastwo-dimensionalFourier
series.It is a significantlyexpandedversionof a programdescribedearliera. Thecoefficientsof thepotentialandotherspectroscopic
constantscan be adjustedby the least-squaresmethodto fit energy differences(transitionfrequenciesand tunnelingsplittings). It
hasbeenappliedrecentlyto 3-methyl-1,2-butadiene,(CH� ) � C=C=CH�

b, andacetone,(CH� ) � C=O c. ProgramERHAM (Effective
RotationalHAMiltonian) solvestheeffective rotation-internalmotionHamiltonianfor moleculeswith equivalentinternalmotionsd. It
predictsrotationaltransitionsandintensitiesandfits spectroscopicconstants(by least-squares)simultaneouslyfor severalbut uncoupled
(bound)vibrationalstatese. Thethird program,TWOSER(TWO-dimensionalfourier SERies)determinesthe2-D Fourierseriesof the
internalrotation”constants”usedin TACIR for asymmetricinternalrotorsfrom thestructuralparametersof severalconformations.
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