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Snowlines in embedded disks
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Young solar nebula models suggest that the disk is initially
hot enough such that the chemical complexities inherited from
the collapsing cloud have been reset out to distances as large as
30 AU [1] [2]. The disk then cools reforming ices.
Observations and models of protoplanetary disks do not show
such high temperatures unless accretion rates are extremely
high, which only occurs during the deeply embedded phase
(M,,v > M- Two-dimensional physical and radiative transfer
models were used to calculate the temperature structure of
embedded disks. The solid and vapor fractions of H,O, CO,,
and CO were determined by considering the density dependent
thermal desorption. The water snowline is a strong function of
stellar accretion rate once the accretion energy is greater than
the protostellar luminosity as shown in the figure below. The
location of the water snowline can be up to 60 AU depending
on the stellar accretion rate. Through such an analysis, most of
the observed water emission [3] [4] is found to be due to the
warm inner envelope (Tg,,> 100 K). Our results suggest that
large hot disks can only be found during the embedded phase
of the star and planet formation.
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Figure 1: Water snowline as a function of accretion rate for
the given envelope mass (M,,,), stellar radiation (L.), and disk
masses (M,).
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