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Starslike our Sunform in molecularcloudcondensationswith typical sizesof 15,000AU (about2 � 10
���

cm), kinetic temperaturesof
about10 K andcentraldensitiesof a few � 10

�
H � moleculesper cc, calledstarlesscores. In recentyears,with the improvements

in thesensitivity andresolutionof millimeter–wavelengthtelescopesandspectrometers,it hasbeenpossibleto investigatein detail the
internalstructureof theseobjectswith theaim of finding theinitial conditionsof thestarformationprocessandto follow thechemical
evolutionof molecularmaterialjustprior theformationof aprotoplanetarysystem.Theseobservationalstudieshaveshown thatstarless
corespresentstrongabundancevariations.In particular, thereareevidencesthatcommonspeciessuchasCOandCSdisappearfrom the
gasphasewithin about7,000AU, whereasNitrogen–bearingspeciesdo not presentsignificantabundancevariations.All this hasbeen
interpretedasevidenceof differentialmolecularfreeze–outontodustgrains.Particularlyinterestingobjectsaretheso–calledpre–stellar
cores,i.e. centrallyconcentratedstarlesscoreswith centraldensitiesof � 10

�
cm�

	
, thoughtto be on the verge of star formation.

Thesecoresarecharacterizedby large abundancesof deuteratedspecies,correlatedwith the amountof CO freeze–out,andthereare
indicationsthat thecentral 
 2,500AU aretotally deprivedof speciesheavier thanHe, suggestingthat just beforeenteringthe future
star–disksystem,dustgrainsarecompletelycoveredby thick icy mantles.Which molecularlinescanthusbeusedto tracethecentral
zonesof pre–stellarcores,thefuturestellarcradle?Onepossibilityis thelight molecularion H � D

�
, recentlydetected,in its orthoform,

in astatisticallysignificantsampleof pre–stellarcores.
In this talk I’ ll review theaboveobservationalevidences,pointingout thefundamentalrole of chemistryandmolecularspectroscopy in
studyingthephysicalandchemicalpropertiesof pre–stellarcores.


