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Deuterium-bearingnoleculeshave becomethetargetof mary obsenationsin recentyearsandseveralmodelshave beendevelopedto
accountfor them. More thantwenty suchmoleculeshave beendetectedo datein interstellarclouds. Theinterestin this topic lies in
the unusualchemistryat work in the cold regionswhereCO is apparentlystronglydepletedandin the generalquestionof how much
deuteriumis trappedn the cold, densegphaseof the ISM.

The study presentecherewas carriedout with usingthe CaltechSubmillimeterObsenatory and presentghe obsenational study of
HDS andD, S towardsa sampleof ClassO sourcespre-stellarcoresanddensecores.| reportthefirst detectionof thedoubly deuterated
sulfidein two densecoresandanalyzethe chemistryof thesemoleculesimingto understandhe deuteratiorprocesses theinterstellar
medium.Theobsenedvaluesof the Do S/HDSratio andthe upperlimits requireanatomicD/H ratio in theacretinggasof 0.2- 1. This
high valueis consistenwith the predictionof a recentgas-phasehemicalmodelthatincludeH,D*, D,H' andD7 (Robertset al.,
2003).

This work supportghe hypothesighatformaldelyde, methanolandsulfideareindeedformedonto the grain surfaces duringthe cold
pre-stellarcorephasewherethe CO depletedjaspossestarge atomicD/H ratios.



