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Binary Driven HyperNova Model (BdHNe)

Ruffini, et. al, ApJ 2001, Rueda & Ruffini, ApJ 2012, Ruffini et al, ApJ 2016

e GRB-SNe Ic connection (The SNe
show similar properties independent of
the GRB).

o GRB-SN events are related to massive
star explosions, and most massive stars
belong to binaries

o The models of SNe Ic show they are
more plausibly explained via binary
interactions to aid the pre-SN hydrogen
and helium layers ejection.

o Direct formation of a BH may occur
only in the evolved cores of zero-age
main-sequence (ZAMS) stars above
25M ¢, and without an SN.
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Binary Driven HyperNova Model (BdHNe)

Ruffini, et. al, ApJ 2001, Rueda & Ruffini, ApJ 2012, Ruffini et al, ApJ 2016
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Binary Driven HyperNova Model (BdHNe)

Ruffini, et. al, ApJ 2001, Rueda & Ruffini, ApJ 2012, Ruffini et al, ApJ 2016
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Schematic Initial Conditions
L. Becerra, et. al., ApJ 2015, 2016
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Smooth particle hydrodynamic (SPH) of the IGC scenario

L. Becerra, C. Ellinger, C. Fryer, R. Rueda and R. Ruffini, ApJ 871, 2019
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Smooth particle hydrodynamic (SPH) of the IGC scenario

L. Becerra, C. Ellinger, C. Fryer, R. Rueda and R. Ruffini, ApJ 871, 2019
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Smooth particle hydrodynamic (SPH) of the IGC scenario

L. Becerra, C. Ellinger, C. Fryer, R. Rueda and R. Ruffini, ApJ 871, 2019
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Mass Accretion Rate on the vINS and the NS companion

SN Energy and Initial Binary Period ( L. Becerra et al, ApJ 871,2019 )
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Mys [ Mo 571

Mass Accretion Rate on the vINS and the NS companion

SN Energy and Initial Binary Period ( L. Becerra et al, ApJ 871,2019 )
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Mass Accretion Rate on the vINS and the NS companion
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SN Energy and Initial Binary Period ( L. Becerra et al, ApJ 871,2019 )
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NS critical mass and gravitational collapse

Rotating NS configurations - RNS Code ( L. Becerra et al., ApJ 871, 2018, L. Becerra et al., arXiv:2409.05767 )
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NS critical mass and gravitational collapse
Rotating NS configurations - RNS Code ( L. Becerra et al., ApJ 871, 2018, L. Becerra et al., arXiv:2409.05767 )
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NS critical mass and gravitational collapse
Rotating NS configurations - RNS Code ( L. Becerra et al., ApJ 871, 2018, L. Becerra et al., arXiv:2409.05767 )
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NS critical mass and gravitational collapse

Rotating NS configurations - RNS Code ( L. Becerra et al., ApJ 871, 2018, L. Becerra et al., arXiv:2409.05767 )
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The star does not collapse during the
accretion process, but it collapses in
a shorter time than the merger time.
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Observables in the GRB data

Y. Wang, et al 2019, R. Morandi et. al. 2021, Rueda, et. al. 2022,L. Becerra et al., 2022
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Observables in the GRB data

Y. Wang, et al 2019, R. Morandi et. al. 2021, Rueda, et. al. 2022,L. Becerra et al., 2022
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Observables in the GRB data

Y. Wang, et al 2019, R. Morandi et. al. 2021, Rueda, et. al. 2022,L. Becerra et al., 2022
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Binary System fate: the long and short GRB connection

Motion of the binary stars (L. Becerra et al, Universe 9 2023, L. Becerra et al, arXiv:2401.15702 )
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Summary
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Summary

o The results of 3D-numerical simulations of the IGC model have opened
of research on the interpretation of long GRB data.

e Rotational energy acquired by the vNS and the NS companion, along with
accretion power, can result in preceding the main prompt
emission. This suggests the potential for

in X-ray and/or gamma-ray observations.

o BdHNe events can result in , and binaries. These
systems, driven by GW radiation, will merge and lead to short GRBs. The
relative rates of BdHNe I and II offer vital insights into the of
NSs. This data also offers clues about the

in the BAHN scenario.
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