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Following rapid passageexperimentsby McCulloch, Duxbury andLangfordusinga pulseddown-chirp quantumcascadelaserspec-
trometer, we have extendedthemethodby utilizing a novel systemin which shortredor bluefrequency chirpedpulsescanappliedto
specificmolecularvelocity classesacrossa Dopplerbroadenedmolecularabsorptionline. Theoutputfrom theQCL passesthroughan
astigmaticHerriott cell with aneffective pathlengthof approximately100 m. Themoleculesstudiedin this wayhavebeennitric oxide
andmethane.Wewill describeavarietyof nonlinearopticalphenomenawhichcanbeexploredin thisway, includingadiabaticfollowing
andtheAutler-Towneseffect. Therelationshipbetweenthisselectiveprobingof specificvelocitygroupsof theDopplerbroadenedlines
andtheadiabaticpassageexperimentsinvolving all velocitycomponentswill bedescribed.


