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Short and long GRB sub-classes

Ruffini et al., ApJ (2015,2016); arXiv: 1602.02732



Zeldovich et al., SA (1972)
Ruffini & Wilson, PRL (1973)
Rueda & Ruffini, ApJL (2012)
Fryer, Rueda, Ruffini, ApJL (2014) 

Binary-driven hypernovae 
(BdHNe)



T-rho near the NS surface and 
neutrino production

Becerra, Bianco, Fryer, Rueda, Ruffini, ApJ 2016;  
arXiv:1606.02523



Some numbers related to the neutrino emission
Becerra, Guzzo, Rueda, Ruffini, Uribe, Torres, ApJ 2018; arXiv:1712.07210



NS EOS (Relativistic 
Mean-Field Models)
(e.g. Rueda, Ruffini, Xue, Nucl. Phys. A 872, 286, 2011)



Rotating NSs: full rotation in GR
(e.g. Cipolletta et al., PRD 2015; arXiv: 1506.05926) 



Neutron Star Binding Energy
(Cipolletta et al., Phys. Rev. D 2015; arXiv: 1506.05926)

Static Configurations

Rotating Configurations

c J/(G M2
sun)



Neutron star stability region

Taken from Cipolletta, Cherubini, Filippi, Rueda, 
Ruffini, PRD (2015); arXiv:1506.05926



First simulations (1D):
ICRANet-LANL Collaboration



SN at t=0 (shock at CO-core surface)

Initial conditions from Los Alamos core-collapse SN code



Fryer, Rueda, Ruffini 
(ApJ Letters 2014)



Role of angular momentum in BdHNe
(Becerra, Cipolletta, Fryer, Rueda, Ruffini, ApJ 2015; arXiv: 1505.07580 )



IGC simulation
Becerra, Cipolletta, Fryer, Rueda, Ruffini, 

ApJ 2015: arXiv:1505.07580 



Becerra, Bianco, Fryer, Rueda, Ruffini, ApJ 2016;  arXiv:1606.02523

Visualizing the IGC process



NS evolution up to the instability point

Becerra, Cipolletta, Fryer, Rueda, Ruffini, ApJ 2015; arXiv: 1505.07580 
ApJ 2016;  arXiv:1606.02523 



X-ray Flashes - BdHNe Separatrix
(Becerra, Bianco, Fryer, Rueda, Ruffini, ApJ 2016; arXiv:1606.02523)



Becerra, Bianco, Fryer, Rueda, Ruffini, ApJ 2016;arXiv:1606.02523

X-ray Flashes and BdHNe

P = 5 min P = 50 min



An XRF example (GRB 060218):
X-rays and optical emission

Becerra, Bianco, Fryer, Rueda, Ruffini, ApJ 2016;arXiv:1606.02523



Ejecta density distribution at NS collapse instant

See R. Ruffini, R. Moradi and Yu Wang talks for consequences of the 3D structure



Latest simulations (SPH):
ICRANet-LANL Collaboration



Becerra, Ellinger, Fryer, Rueda, Ruffini; arXiv:1803.04356

CO core-NS 
properties



SN at t=0 (shock at CO-core surface)

Becerra, Ellinger, Fryer, Rueda, Ruffini; arXiv:1803.04356



BdHNe: orbital plane view

Becerra, Ellinger, Fryer, Rueda, Ruffini; arXiv:1803.04356



BdHN:
orbital plane view

Becerra, Ellinger, Fryer, 
Rueda, Ruffini; 

arXiv:1803.04356



Becerra, Ellinger, Fryer, Rueda, Ruffini; arXiv:1803.04356

BdHNe: polar view and disk-like structure



BdHNe and the orbital plane view: 
“fortune cookie” morphology

Becerra, Ellinger, Fryer, Rueda, Ruffini; arXiv:1803.04356



Accretion rate onto the NS and newNS

Becerra, Ellinger, Fryer, Rueda, Ruffini; arXiv:1803.04356



Scaling with the orbital period and asymmetric 
explosion effects



Orbital separation evolution



Some results of an specific simulation



NS-BH binaries produced by BdHNe

Fryer et al. PRL 2015; arXiv:15015.02809 Becerra et al.; arXiv:1803.04356



3D view of a BdHN

See R. Ruffini, R. Moradi and Yu Wang talks for consequences of the 3D structure



GRB 151027A

Ruffini, et al.; arXiv:1712.05001



Baryon load on the orbital plane
R. Ruffini, L. Becerra, C. L. Bianco, et al.; arXiv:1712.05001; Ruffini et al. ApJ 852, 53 (2018)

Baryon load parameter = B = plasma energy / baryon target mass-energy



Ruffini, et al.; arXiv:1712.05001; see R. Ruffini's talk and D. Melon-Fuksman talk



Ruffini, et al.; arXiv:1712.05001
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