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The lowestfrequency parallelfundamentalband �
� of CH� SiF� near �
�
� cm��� hasbeenmeasuredat a resolutionof ��� �
�����
� cm���
with Fouriertransformspectroscopy. Internalrotationplaysa surprisinglyimportantrole in determiningtheform of thespectrum.The� ��� -type parallelbandnormally expectedfor a near-sphericaltop wasstronglydistortedby the Fermi-like interactionsbetweenthe
torsionalstackof levels ( �
�! "��#$�%#����&� ) in thegroundvibrationalstateandthecorrespondingstackwith ( �%�' �� ). The torsionalfine
structurein the spectrumwasincreasedfrom ()��� �
�
�
� to (*�%�&� cm�+� dueto resonantinteractionbetween( �%�, )��#-�
�. 0/ ) and
( �%�1 2�
#-�
�3 �� ) states.A detailedanalysiswascarriedout of a datasetconsistingof �
�546/ infraredfrequenciesdeterminedin the
currentwork alongwith �5�6/ mw, mmwandmolecularbeammeasurementspreviously reportedfor thetwo torsionalstates�
�7 8� and �
of thegroundvibrationalstate.A fit hasbeenobtainedto within experimentalaccuracy for all thedatablocksusinga vibration-torsion-
rotationHamiltonianwith ��� parameters,including � parametersthatcharacterizetheFermi-like interactions.Thestandarddeviation
for theinfrareddatais (9��� �
�%���5: cm��� .
The Fermi-like termsin the Hamiltonianhave two importantgeneralimplications. First, the coefficientsthat characterizethe Fourier
expansionof the torsionalbarrierin the groundvibrationalstateundergo significantchanges,which canbe explainedin termsof the
contacttransformationcommonlyusedto remove intervibrationalinteractions. This is relevant when the torsionalbarrierheightof
CH� SiF� is predictedwith quantumchemicalcalculations.Second,due to the strongmixing with the ( �%�. ;� , �
�< 0/ ) state,the
probabilitydensityasa functionof thetorsionalanglefor the( �%�= "� , �
�> ?� ) stateshows dramaticchangesfrom thatpredictedwith
theclassicalmodel.Thisseveremixing with large @ A��
�B@ hasseriousimplicationsfor vibration-rotationrelaxationin moleculeswith low
frequency, highly anharmonicvibrationalmodes.


