
SUBMILLIMETER AND MID/FAR-INFRARED SPECTROSCOPYIN INTERSTELLAR AND CIRCUMSTELLAR
CLOUDS

JOSECERNICHARO, CSIC. IEM. Dpt. Molecular Physics. C/Serrano 121. 28006 Madrid. Spain. e-
mail:cerni@astro.iem.csic.es.

Theobservationof therotationalemissionof moleculesin thespacecanbeusedto determinethephysicalandchemicalconditionsof
theemittinggas. The low–Jpurerotationaltransitionsof specieslike CO, HCN, CN, HCO

�
, ����� , have beenobservedduring the last

thirty yearsusingground-basedradio telescopesoperatingat millimeter andsubmillimeterwavelengths.Many moleculeshave been
discoveredin this way in the space,even prior to its detectionin the terrestriallaboratories.The gasthat canbe investigatedthrough
thesemoleculartransitionsis cold andof moderatevolumedensity. Althoughmany importantstudieshave beencarriedout on galactic
andextragalacticmolecularclouds,theseobservationscannot give an accurateview of the warm anddenseregionswherestarare
formedandof thehotgassurroundingstarsin thelaststagesof their evolution.
The ISO satellitehasofferedus the opportunityto studythe mid andfar-infraredspectrumof molecularcloudsandevolvedstars. In
this lectureI will review themainresultsobtainedin thefield of molecularastrophysicswith ISO.Thephysicalprocessesrelatedto star
formationcanbe, for the first time, analyzedin greatdetail throughthe observation of high excitation lines of watervaporandother
molecularspecies.Although mostof the observed molecules,H � O, CH

�
, high–Jrotationallines of CO andHCN, have well known

rotationalconstants,theanalysisof theobservedemissionhasshown the lack of someimportantmolecularpropertiesthathave to be
obtainedfrom laboratoryexperimentsor from abinitio quantumchemistrycalculations.
In this lectureI will review the type of moleculesthat can be observed in the spacein the far– and mid–infraredand the physical
processesrelatedto thepumpingof the ro-vibrationallevels of themostabundantspecies(C� H � andHCN in C-rich objects,H � O in
O-richobjects).
Thefuturespaceplatform“Far InfraredSpaceTelescope”(FIRST)will beequippedwith high resolutionheterodynereceiversthatwill
allow to studythechemicalcomplexity of theuniverse.In orderto preparethescientificprogramof this mission,a closecollaboration
betweenastronomersandmolecularspectroscopistsis needed.Thespectroscopicinformationthatweneedto getthemaximumscientific
outputfrom FIRSTwill bereviewed.


