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The obsenation of the rotationalemissionof moleculesn the spacecanbe usedto determinethe physicalandchemicalconditionsof
the emitting gas. The low-J purerotationaltransitionsof speciedike CO, HCN, CN, HCO™, ..., have beenobsenred during the last
thirty yearsusing ground-basedadio telescope®peratingat millimeter and submillimeterwavelengths. Many moleculeshave been
discoveredin this way in the spaceeven prior to its detectionin the terrestriallaboratories.The gasthat canbe investigatedthrough
thesemoleculartransitionsis cold andof moderatesolumedensity Althoughmary importantstudieshave beencarriedout on galactic
and extragalactic molecularclouds, theseobsenationscan not give an accurateview of the warm and denseregions wherestar are
formedandof the hot gassurroundingstarsin thelaststagef their evolution.

The ISO satellitehasoffered us the opportunityto studythe mid andfar-infrared spectrumof molecularcloudsandevolved stars. In
thislecturel will review the mainresultsobtainedn thefield of molecularastroplysicswith ISO. The physicalprocesseselatedto star
formationcanbe, for the first time, analyzedn greatdetail throughthe obsenation of high excitation lines of watervaporand other
molecularspecies.Although mostof the obsened moleculesH,O, CH*, high-Jrotationallines of CO andHCN, have well known
rotationalconstantsthe analysisof the obsered emissionhasshavn the lack of someimportantmolecularpropertieshat have to be
obtainedfrom laboratoryexperimentsor from abinitio quantumchemistrycalculations.

In this lecturel will review the type of moleculesthat can be obsened in the spacein the fa— and mid—infraredand the physical
processeselatedto the pumpingof the ro-vibrationallevels of the mostabundantspecie§C2H2 andHCN in C-rich objects,H2O in
O-rich objects).

Thefuture spaceplatform“Far InfraredSpaceTelescope’(FIRST)will be equippedwith high resolutionheterodyneeceversthatwill
allow to studythe chemicalcomplexity of the universe.In orderto preparethe scientificprogramof this mission,a closecollaboration
betweerastronomerandmolecularspectroscopists neededThespectroscopimformationthatwe needio getthe maximumscientific
outputfrom FIRSTwill bereviewed.



