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T. MÜLLER, K. B. WIBERG, and P. H. VACCARO, Department of Chemistry, Yale University,
P.O. Box 208107, New Haven, CT 06520-8107 USA.

Cavity Ring-Down Polarimetry(CRDP),anew probeof circularbirefringence(nonresonantpolarizationrotation)andcirculardichroism
(resonantdifferentialabsorption)in rarefiedmedia,hasbeenimplementedby incorporatingpolarizationselective componentsinto the
light injectionoptics,stableresonatorassembly, andsignaldetectiontrain of a conventional(pulsed)Cavity Ring-Down spectrometer.
Theinherentsensitivity of theCRDPschemefar surpassesthatattainableby traditionalpolarimetricinstrumentsandhaspermittedthe
first quantitative determinationof nonresonantopticalactivity parametersfor a varietyof isolated(non-solvated)chiral molecules( � -
pinene,

�
-pinene,cis-pinane,limonene,andpropyleneoxide).Measuredspecificrotationvaluesfor gas-phasespecies,whencompared

with analogoussolution-phaseresults,revealthepronouncedand,oftentimes,counterintuitiveperturbationsof opticalresponseincurred
throughcomplex solvationphenomena(e.g., both themagnitudeand thesignof circularbirefringencecandiffer betweenthesolution
andgasphases).By interrogating isolatedmoleculesin the absenceof solvent-inducedeffects, theseexperimentsprovide a critical
assessmentfor ongoingab initio calculationsdesignedto predictoptical activity theoreticallyandto enablethe direct assignmentof
absolutestereochemicalconformationthroughstraightforwardpolarimetricanalyses.


