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Starslike our Sunform in molecularcloud condensationsith typical sizesof 15,000AU (about2x10'" cm), kinetic temperaturesf
about10 K andcentraldensitiesof afew x 10° Hy, moleculesper cc, called starlesscores. In recentyears,with the improvements
in the sensitvity andresolutionof millimeter—wavelengthtelescopesindspectrometerst hasbeenpossibleto investicatein detailthe
internalstructureof theseobjectswith the aim of finding theinitial conditionsof the starformationprocessandto follow the chemical
evolution of moleculamaterialjust prior theformationof a protoplanetargystem.Theseobsenationalstudieshave shavn thatstarless
corespresenstrongalundancevariations.In particular thereareevidenceshatcommonspeciesuchasCO andCSdisappeafrom the
gasphasewithin about7,000AU, whereasNitrogen—bearingpeciesio not presensignificantabundancevariations.All this hasbeen
interpretedasevidenceof differentialmolecularfreeze—oubntodustgrains.Particularlyinterestingobjectsarethe so—calledore—stellar
cores,i.e. centrally concentratedstarlesscoreswith centraldensitiesof ~ 10° cm™2, thoughtto be on the verge of starformation.
Thesecoresare characterizedby large abundanceof deuteratedpeciescorrelatedwith the amountof CO freeze—outandthereare
indicationsthatthe central~ 2,500AU aretotally deprived of speciesheaier thanHe, suggestinghatjust beforeenteringthe future
star-disk system dustgrainsarecompletelycoveredby thick icy mantles.Which molecularlines canthusbe usedto tracethe central
zonesof pre—stellaicores thefuture stellarcradle?Onepossibilityis thelight molecularion HoD*, recentlydetectedin its orthoform,
in a statisticallysignificantsampleof pre—stellaicores.

In thistalk I' Il review the above obsenationalevidencespointing outthe fundamentatole of chemistryandmolecularspectroscopin
studyingthe physicalandchemicalpropertiesof pre—stellarcores.



