THE EFFECTOF CO DEPLETIONON THE D;CO/H,CORATIO IN PRESTELLARCORES.

HELEN ROBERTS, Department of Physics, The Ohio Sate University, Columbus, OH; ERICHERBST, De-
partments of Physics, Astronomy & Chemistry The Ohio State University, Columbus, OH; andT. J.MILLAR,
Department of Physics, UMIST, Manchester, UK.

Obsenationsof molecularD/H ratiosin dark cloudsare usedto probephysical conditions,suchastemperaturecosmic-rayionisation
rateandionisationfraction aswell aswhethergas-graininteractionsare significant. In starforming regions, whereice mantleshave
evaporatedeleasinghe productsof grain-surbicechemistry deuteriumfractionationcanprovide valuableinformationon how species
have beenprocessedh theice.

Several new detectionsof multiply deuteratedspecieshave beenmadeover the pasttwo years,including ND3, CHD,OH, CDsOH,
D,S andD,CS.In addition,D,CO, CH,DOH, NH,D andHDCS have beenobseredwith abundances>10% of their non-deuterated
analoguesowardssomesources.Given the low underlyingalundanceof deuterium(~10~° with respecto H), this fractionationis
extraordinary

In this talk we will presenimodelsof interstellardeuteriumchemistrywhich includemoremultiply deuterategpecieghanpreviously
considered.We will shav how thesemodelscanbe usedto explain recentobsenationsof CO depletionand DoCO/H, CO ratiosin
prestellarcores. Constantdensityscenariogield limited agreemenbetweermodelsandobsenations,but we demonstrateeasonable
agreementvhenwe take the densitystructureof the coreinto account.



