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Theinfrared(3500to 30 cm
� �

) spectraof gaseousandsolid andtheRaman(3500to 10 cm
� �

) spectraof the liquid with quantitative
depolarizationratiosandsolid ethyl fluorosilane,FSiH� CH� CH� , have beenrecorded.Thesedataindicatethat two conformersare
presentin the fluid statesbut only oneconformeris presentin the annealedcrystallinestate. The mid-infraredspectraof the sample
dissolved in liquefied xenonas a function of temperature(-100 to -55

�
C) have beenrecorded. Utilizing conformerpairs at 1022

(gauche),1010(trans),719 (gauche),727 (trans),and693 (trans)cm
� �

the enthalpy differencehasbeendeterminedto be 101
�

18
cm

� �
(1.21

�
0.22 kJ/mol) with the gaucheconformerthe more stablespeciesand the one remainingin the solid. The optimized

geometries,conformationalstabilities,harmonicforcefields,infraredintensities,Ramanactivities,depolarizationratios,andvibrational
frequencieswill bereportedfor bothconformersfrom MP2/6-31G*abinitio calculations.Thegaucheconformeris predictedto bethe
morestablerotamerfrom abinitio calculationsin agreementwith theexperimentalresults.


