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Summary

* First semi-analytical model to follow chemistry from collapsing cloud into circumstellar disk
* Full time-dependent treatment of the temperature structure

« CO evaporates during collapse, re-adsorbs onto grains inside the disk

» Water is frozen out onto grains almost everywhere

« Material ending up in the planet- and comet-forming zones is probably rich in organic material *
The model Results: gas (white) and ice (blue)
« Two-dimensional, axisymmetric _
* Inside-out Shu collapse with rotationl-2:3 Carbon monoxide (CO)
- Radial velocities in the disk from viscous evolution*~> t = 5.8x10% yr t =2.5x10° yr

» Vertical hydrostatic equilibrium assumed for the disk®
» Dust temperature in cloud and disk from full radiative transfer’
« Gas temperature assumed to be equal to the dust temperature everywhere
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* |nitial cloud mass: 1.0 Mg, TS W S
* Cloud radius: 6700 AU “ Water (H,0)
e Sound speed: 0.26 km s t = 5.8x10% yr t = 2.5x105 yr
» Solid-body rotation rate: 1073 s~ 1500 o 1500 ' on 1500 |

0.8

* Initial uniform temperature: 10 K
« Accretion time: 2.5x10° yr
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- ;_ - ;_ - Fig. 2 CO and H,O gas/ice evolution in template model

_w|| 1000} i || 1000 el o Upper three panels: Fraction of CO gas w.r.t. the total CO abundance in the
Sl 2 f Sol| 2 F d X template model at the same three time steps as used in Fig. 1. All CO within
S| " s00f 150l " sl 1% 1500 AU is frozen out at the onset of collapse. It desorbs during the collapse
disk 1 due to heating from the protostar and re-adsorbs in the sub-20 K parts of the
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