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Recentlytheir hasbeenconsiderableinterestin adiabaticpassageeffectsin atomicandmoleculargasessubjectto shortlaserpulses.In
the infraredregion the relationtimesof low pressuremoleculargasesareon the microsecondtime scale. In our experimentthe time
of passageof thechirpedQCL pulsethrougha Dopplerbroadenedline is sub-ns,very muchfasterthanin earlierexperiments,greatly
enhancingthe chanceof seeingrapid passageeffects. Sincethe intensityof the pulseis about,104 W m
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, the combinationof high
intensityandashortinteractiontime,whichis muchfasterthantherelaxationprocesses,leadsto theobservationof strongadiabaticrapid
passagesignalsandpowerdependentbleaching.Wehaveobservedtheseeffectsin severalgases,in particularethylene,methyl chloride
andammonia.Examplesaregivenof theeffectsof theshortinteractiontime andpower bleachingon theobservedspectralprofilesof
lines,evenwhenpressurebroadenedwith up to 100Torr of nitrogen.Althoughonly threemolecularexamplesareconsideredin detail,
we will show thattheseeffectsarepresentwhenany short,intenseQCL pulseis usedto probethespectrumof specificmoleculessuch
asethylene,irrespectiveof themodeof operationof thespectrometer.


