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The origin of Short Gamma Ray Bursts
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Post-merger evolution of the jet
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The Jet structure is modified by the interaction with post-merger winds

Energy distribution (jet structure)
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Example: Solving the jet dynamics at different scales

Density + magnetic field lines, t =0.00¢g
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Our Connection between small and large scales
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Small scales r<3x10%cm Largescales 10°cm <r < 10" cm

General Relativistic MHD simulation Special Relativistic HD simulation

Importing data
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Neutrino treatment (Janiuk et al. 2013)
The neutrino optical depth

B H - The disc wind outflow was performed by
Ta,vi = 777 g9 ;'_ Nouri et al. 2023 by GRMHD simulation.
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Outflow tracers proceed to follow r-process and get the gas pressure
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Wind distributions at . ~ 2 x 10° [cm]
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z[3 x 109 cm)]

Results of jet interaction

Jet from NSNS merger
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Results of jet interaction
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Jet anatomy: each component is distinguished by the velocity
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Disk wind changes the jet collimation and cocoon lateral expansion
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Energy evolution (jet from NSNS)
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Radio Light Curves (3 GHz)
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Large-scale implications (observations)

Off-axis
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Future distribution of the kilonova
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Future distribution of the kilonova
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Summary and Conclusions

* The r-process effects was considered to recover the gas pressure of the wind.
 We found that the wind produces a jet collimation (pressure effect).

 The interaction of the jet with a spherical atmosphere results in a spread
distribution of material and energy.

* The disc outflow modifies substantially the dynamics of the jet, making it an
essential component in Short GRB dynamics.
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