Numerical simulations of GRB jets from the BH
horizon to post-breakout in collapsing stars
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GRBs from collapsars

McFadyen & Woosley 1999 1zzo et al. 2019
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Long GRB Jet is a multi-scale problem
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Jets launched beyond the iron core

Cold and pressure dominated jets
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Jets beyond the iron core: jets initially structured
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Jet launching from the center

 Fast spinning BH (MacFadyen & Woosley 1999)
» Angular moment distribution

« Funnel

ayn ~ 10's M~0.1M,s™"

S - Magneto rotational core collapse (Mosta 2014;
2015; Obergaulinger & Aloy 2020; Gottlieb
2022)
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Initial conditions

Rotation
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Initial conditions
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Jet evolutlon
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Evolution of the progenitor structure
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Evolution of the progenitor structure
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Summary

The structure of the progenitor affects: magnetization and properties of
the central engine such as, history luminosity and jet funnel.

Luminosities and accretion rates were affected by the magnetic field
strength.

For jet collimation the magnetization of the jet plays an important role
to drilling the inner higher density. The Kinetic jets were not found on
this study.

We obtain very short jet-breakout times because the magnetization
increase the acceleration of the jet head.
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