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Motivation

= Toung star formang systems set the bubal
conditiors for planet and comet formation
= Complex crzanic molemles foemed at the early
stages of star formation maybe important for
the prebiotic chamisty of plavetary systems
= Precise physical and cherical evohticrarith
tme may have profourd sigruficance on the
commples crgare commpond budzet

= Drganie molecules formed during the eold
(ealy) phase of star fonnation are the paents
of other, mors conplex, species
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The infall path influences the abundances of complex
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2D, semi-aralyhcal model
(Visseret al 2003, 20117
pre-stellay core
protostar & ciroams tellar disk
Plyrsics of a collapsing emvelope
& viscously evalving disk
Full titme-dependent radishve
tansfer teatrrent of the dust
(RADMCSD, importart for
thenmal des cophion)

pre-stellar stage (10% yr)
b Chents by along teajectories
for parwels of matter

phase wactiorns, grin-surface
chennsty ard zas-zrain
irteractions.

(MoElroy et 1. 2013, Walshet o,

2010, Gavrod et al. 2008 and

references therein)

organics entering the disk
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Results

= Solid-state CH,OH 15 effiriently

by gran-surace cherus by
during the quiescent pre-stallar
phase (up to n(CH, 0H) /iy = 107)
and imcreases doring mfallbywa
factor of 5
Gas-phase CH,OH is wleased from
the icy grain mantles via
photodescophion dunng collapse;, its
ahundanrce is enharced by at least 2
orders of magutude
The stremzer TV radiahon
enoountered by the hot parcel
releases mowe CH,OH ino the gas,
incompatson with the cold parcel
by a factor of 5.5)
HCOOH ice 15 also efficiantly
frerned by radical-radical reactions
on the graims, butat slightly
elevated temperatames [T, £ 26K)
and ths at later times than CHOH
The pre-stellar shundance of
CH,CHO ice is preserved for both
pamels
Other comnples crzamies are not
efficiently formed for these
trajectories inthis parbirular model
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