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assive rotating stellar cores and the associated é sRBs. The physical conditions make neutrino e
o agent in the flow. We have carried out an initial set of ca of rotating polytropic cores in three dimensions, making U
pseudo-relativistic potential and a simplified cooling prescription. We focus on the effects of self gravity and cooling on the overall morphology and evolution o
flow for a given rotation rate in the context of the collapsar model. For the typical cooling times expected in such a scenario we observe the appearance of strong
instabilities on a time scale t,,,; following disk formation. Such instabilities and their gravitational interaction with the black hole (BH) produce significant
variability in the obtained accretion rates, which would translate into luminosity variations when a more realistic neutrino cooling and luminosity scheme is

impleme uture work.

: Model (31.34
Introduct

To date it is generally accepted that GRBs are the result of cataclysmic events involving NSs or BHs. More over,
long GRBs are generally associated with actively star forming galaxies and sometimes with a SN (type Ib or Ic)
taking place at the same time and place. A review by Woosley & Bloom (2006) shows the existing evidence at the
time for the link of long GRB at low redshift with type Ic SNe. One of the most accepted candidates for producing
such long GRBs is the collapsar model (Woosley 1993) to in which the formation of a GRB follows from the
collapse of a pre-supernova (PreSN) star. In such a scenario, a BH is formed from the star’s Fe core while the
outer rotating layers collapse and form an accretion disk around the BH. With the high temperatures and densities
the material reaches at the disk, neutrino emission becomes the main cooling mechanism. These neutrinos may
contribute, along with magnetically powered outflows, to power the GRB. Despite previous works on 2D (Proga
et al. 2003), and 3D (Taylor et al. 2011) have been made, we do not yet have a complete understanding of the
importance of structure formation in the accretion flow and or heating/cooling mechanisms. Here we focus on the

study of the effects of self gravity and cooling on 3D simulations of the collapse of a rotating polytropic envelope
onto a BH in the context of the collapsar model.
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Figure 2 Relative power |c,,|* = |Cp|?/|Col* (m = 1,2, 3,4) of model $1.3 (left panel), and Toomre parameter Q maps for the disk
at times ¢t >~ 0.91 s (middle panel) and ¢ ~ 1.75 s (right panel). Red shaded regions on left panel correspond to the () maps time span.
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