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The lowestfrequeny parallelfundamentabandvs of CH3SiFs near388 cm~! hasbeenmeasuredit a resolutionof 0.00125 cm™?

with Fouriertransformspectroscop Internalrotationplaysa surprisinglyimportantrole in determiningthe form of the spectrum.The
Cs,-type parallelbandnormally expectedfor a nearsphericaltop was strongly distortedby the Fermi-like interactionsbetweenthe
torsionalstackof levels (vg = 0,1, 2..) in the groundvibrational stateandthe correspondingtackwith (vs = 1). Thetorsionalfine

structurein the spectrumwas increasedrom ~ 0.0008 to ~ 1.1 cm™* dueto resonaninteractionbetween(vs = 0,vs = 4) and
(vs = 1,v6 = 0) states.A detailedanalysiswas carriedout of a datasetconsistingof 1194 infrared frequenciesleterminedn the
currentwork alongwith 134 mw, mmwandmoleculaeammeasurementgreviously reportedfor thetwo torsionalstatews = 0 and1

of thegroundvibrationalstate.A fit hasbeenobtainedto within experimentalaccurag for all the datablocksusinga vibration-torsion-
rotation Hamiltonianwith 31 parametersincluding 3 parametershat characterizehe Fermi-like interactions.The standarddeviation

for theinfrareddatais ~ 0.00016 cm 1.

The Fermi-like termsin the Hamiltonianhave two importantgeneralimplications. First, the coeficientsthat characterizehe Fourier
expansionof the torsionalbarrierin the groundvibrational stateundego significantchangeswhich canbe explainedin termsof the
contacttransformationcommonlyusedto remove intervibrationalinteractions. This is relevant when the torsionalbarrier height of
CHs;SiFs is predictedwith quantumchemicalcalculations. Second,dueto the strongmixing with the (vs = 0, v¢ = 4) state,the
probability densityasa function of the torsionalanglefor the (vs = 1, v¢ = 0) stateshavs dramaticchangedrom that predictedwith
theclassicamodel. This severemixing with large| Avg| hasseriousmplicationsfor vibration-rotatiorrelaxationin moleculeswith low
frequeng, highly anharmoniaibrationalmodes.



