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Deuteriumfractionationin cold interstellarcloudsyieldsdetailedinformationaboutthetemperatureandcompositionof theobject.We
have recentlyrun chemicalmodelsof objectsknown aspre-stellarcores(Aikawa et al. submitted),which arecollapsingto form stars
but arestill quitecold (approx.10 K). Thechemicalmodelsincludedeuteriumfractionation,which canoccurvia gas-phasechemistry
andchemistryon the surfacesof dustparticles. Onestrongpredictionof the modelsis that the deuteriumfractionationshouldbe so
strongnearthecenterof pre-stellarcoresthat thedeuteratedion H � D

�
canbemoreabundantthanits normalcounterpartH

�
� despite

an elementaldeuteriumto hydrogenratio of 10�
�
. Recentobservationson the well-studiedpre-stellarcoreL1544 by Caselli et al.

(submitted)show indeedthat,towardsits center, theabundanceof H � D
�

is sohigh thatit is mostlikely thedominantion in thesource.
Moreover, theabundanceof ortho-H� D

�
is probablyashigh astheparamodificationdespitethelow temperature.Thepredictionsand

observationsimply that moleculesheavier thanH � arestronglydepletedfrom the gasphaseat the high densitiesassociatedwith the
centralcoreof L1544.This implicationis stronglyconfirmedby recentobservationson thedepletionof heavy moleculesin L1544.


