RESETTINGCHEMICAL CLOCKSOFHOT CORESBASED ON SULPHUR-BEARINGSPECIES

V. WAKELAM , L3AB Observatoie de Bordeaux,BP89, F-33270Floirac, France P. CASELLI, INAF—
OsservatoricAstrofisicodi Arcetri, Largo E. Fermi 5, 50125Firenze Italy; C. CECCARELLI, LAOG, Ob-
servatoie de Grenoble- BP 53, F-38041Grenoblecede 09, France E. HERBST, Departmentf Physics,
Chemistryand Astonomy TheOhio StateUniversity, Columhus,OH 43210,USA andA. CASTETS,L3AB
Observatoie de Bordeaux,BP89,F-33270Floirac, France

Sulphurbearingspecieshave beenpreviously proposedcandusedas chemicalclocksto probethe evolutionary stageof protostarsand
more preciselyof "hot cores”. Hot coresare small regions which containhot and densegas wherethe iced mantlesof dustgrains
evaporatein the gasphase.Sulphur highly depletedn the pre-collapsephasejs injectedin the gasphasein anunknavn form. Up to

recently H.S wassupposedo be this form becausédiydrogenatioris the main chemicalprocessat the surfaceof the grains. The lack

of anappropriateH, S featurein the ISO spectraof high andlow massprotostarshascastdoubton this basicassumptionOncein the
gasphase sulphurleadsto animportantwarm chemistryevolving with time makingthe abundanceof sulphurbearingspeciesa nice
functionof time. Hencecomparisondetweerobseredandpredictedabundancesangive the "age” of the hot coressincethe mantles
of thegrainshave evaporated.

We reportthe detailedstudy of the sulphurchemistryin hot coreswith the aim to investicate the relevanceof S-bearingspeciesas
chemicalkclocks. For this study we developedatime-dependenthemicaimodelwith up-to-dateaeactionratecoeficients. Themodeling
shavs that S-bearingahundanceatiosdependvery critically on the gastemperaturenddensity the abundanceof atomicoxygen,and,
mostimportantly on the form of sulphurinjectedin the gasphase which is very poorly known. Consequentlyratios of S-bearing
moleculesannotbeeasilyusedaschemicalclocks. However, detailedobsenationsandcarefulmodelingof bothphysicalandchemical
structurecangive hintson the sourceageandconstrainthe mantlecomposition(i.e. theform of sulphurin cold molecularclouds)and,
thus,helpto solve the mysteryof the sulphurdepletion.The comparisorof the availableobserationswith our modelsuggestshatthe

majority of sulphurreleasedrom the mantlesis mainly in, or sooncorvertedinto, atomicform.



