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Nowadaysin spiteof numerousefforts the behavior and the evolution of the terrestrialatmosphereare far from beingsatisfactorily
understood.This is particularly true for the tropospherewhereoverarchingissuessuchasair quality, free troposphericozonelevel,
naturalversusanthropogenicemissions,chemistry-climatefeedbacks,. . . are still open. Thesequestionsare tackledboth from the
theoreticalpoint of view by developpingchemicaltransportmodelsandfrom the experimentalpoint of view usingvariousplatforms
(Ground,airborne,satellites). However measurementsfrom spaceare the only onesable to provide a continentalor global view of
the atmosphere.In the next few yearsoptical remotesensingintrumentsworking in the infraredsuchasMIPAS, TES, . . . will be in
operation.Theseinstrumentscover wide spectralrangesat high spectralresolutionswith excellentsignalto noiseratios.Obviously the
analysisof thecorrespondingatmosphericspectraandtheaccuracy of theretrievedprofilesdependshighly on thequalityof thespectral
parameters.Giventhe improvedcapabilitiesof thenew instruments,it is clearthatnew laboratorystudiesusingthebestexperimental
techniquesand/orsophisticatedtheoreticalmodelsarerequired. In many casesonehasto facethe “classical” problemof laboratory
work, i.e. reachingtherequiredaccuracy anddeterminingit properly. This is anextremelydifficult problemin itself but, in anumberof
cases,onehasto tackleevenmorechallengingquestions.Let usquotein particularthedifficulty of measuringaccurateline intensities
for unstablemoleculesor of modelingthespectrumof heavy speciesor accountingfor realisticline shapes.During this lecture,after
a shortpresentationof the atmosphericphotochemistryandof a remotesensingsatelliteexperiment,the talk will concentrateon real
exampleslinked to the “challengingspectroscopicquestions”quotedabove. The caseof the HOCl moleculefor which simultaneous
measurementsin two differentspectralregionswererequiredto derive realisticintensitieswill bediscussedfirst. For heavy species,the
absorptionof which appearsasa quasi-continuumin theatmosphericspectra,therearetwo “schoolsof thought”: eitherto measureall
desiredabsorptioncrosssectionsfor thewhole rangeof atmosphericpressuresandtemperaturesor to make someeffort to modeland
generateasyntheticvibration-rotationspectrum.As anexamplethecaseof theClONO� moleculewill bedescribed.Finally theproblem
of realisticline shapesis essentialin atmosphericphysicssinceit hasto beaccountedfor if onewantsto derive from theatmospheric
spectraaccuratetemperatureprofiles(CO� ) or concentrationprofiles(CH� ).


