
THE EFFECTOFCODEPLETIONON THE D � CO/H� CORATIO IN PRESTELLARCORES.

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

Observationsof molecularD/H ratiosin darkcloudsareusedto probephysicalconditions,suchastemperature,cosmic-rayionisation
rateandionisationfraction aswell aswhethergas-graininteractionsaresignificant. In starforming regions,whereice mantleshave
evaporatedreleasingtheproductsof grain-surfacechemistry, deuteriumfractionationcanprovide valuableinformationon how species
havebeenprocessedin theice.
Several new detectionsof multiply deuteratedspecieshave beenmadeover the pasttwo years,including ND � , CHD� OH, CD� OH,
D � S andD � CS.In addition,D � CO, CH� DOH, NH � D andHDCShave beenobservedwith abundances� 10%of their non-deuterated
analoguestowardssomesources.Given the low underlyingabundanceof deuterium( � 10�

�
with respectto H), this fractionationis

extraordinary.
In this talk we will presentmodelsof interstellardeuteriumchemistrywhich includemoremultiply deuteratedspeciesthanpreviously
considered.We will show how thesemodelscanbe usedto explain recentobservationsof CO depletionandD � CO/H� CO ratios in
prestellarcores.Constantdensityscenariosyield limited agreementbetweenmodelsandobservations,but we demonstratereasonable
agreementwhenwe take thedensitystructureof thecoreinto account.


