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Deuteriumfractionationin cold interstellarcloudsyields detailedinformationaboutthe temperatur@andcompositionof the object. We

have recentlyrun chemicalmodelsof objectsknown aspre-stellarcores(Aikawa et al. submitted)which arecollapsingto form stars
but arestill quite cold (approx.10 K). The chemicalmodelsincludedeuteriumfractionation,which canoccurvia gas-phasehemistry
and chemistryon the surfacesof dustparticles. One strongpredictionof the modelsis that the deuteriumfractionationshouldbe so

strongnearthe centerof pre-stellarcoresthatthe deuteratedon H,D* canbe moreabundantthanits normalcounterpartz despite
an elementaldeuteriumto hydrogenratio of 107%. Recentobserationson the well-studiedpre-stellarcore L1544 by Caselliet al.

(submitted)show indeedthat, towardsits centey theabundanceof HoD™ is sohighthatit is mostlik ely thedominantion in the source.
Moreover, theatundanceof ortho-H,D* is probablyashigh asthe paramodificationdespitethe low temperatureThe predictionsand
obsenationsimply that moleculesheavier thanH, are strongly depletedfrom the gas phaseat the high densitiesassociateavith the
centralcoreof L1544. Thisimplicationis stronglyconfirmedby recentobsenationson the depletionof heary moleculesn L1544.



