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Rueda & Ruffini, (2012)
Fryer, Rueda, Ruffini, ApJL (2014) 

Binary-driven hypernovae 
(BdHNe)



Short and long GRB sub-classes

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



Initial conditions from Los Alamos core-collapse SN code

Supernova ejecta at t=0



NS evolution up to the instability point

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



Some numbers related to the neutrino emission
Becerra, Guzzo, Rueda, Ruffini, Uribe, Torres, submitted



T-rho at NS surface – neutrino production

Becerra, Bianco, Fryer, Rueda, Ruffini, 
ApJ 2016;  arXiv:1606.02523 Becerra, Guzzo, Rueda, Ruffini, Uribe, Torres, submitted



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

Visualizing the IGC process



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



NS-BH binaries produced by BdHNe
(Fryer, Oliveira, Rueda, Ruffini, Phys. Rev. Lett 2015; arXiv:1505.02809)
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Short and long GRB subclasses

Ruffini et al., ApJ (2015,2016)



GW detectability (aLIGO-eLISA-Bars)

Ruffini, Rodriguez, Muccino, Rueda et al., arXiv: 1602.03545
aLIGO sensitivity from Abbott et al., Liv. Rev. Rel. 19 (2016)
ELISA sensitivity from Klein et al. PRD 93, 024003 (2016)

NAUTILUS sensitivity from Astone et al., CQG 25, 114048 (2008)

Inspiral/merger

Solid/dots:
S-GRF: 1.4+1.4
fmgr = 1.2 kHz

z=0.11, d = 508 Mpc 
Dgw = 168 – 475 Mpc 

Short-dashed/star :
S-GRB: 2.0+2.0
fmgr = 1.43 kHz

z=0.9, d = 5.8 Gpc
Dgw = 227 – 640 Mpc

Dotted/triangle:
U-GRB: 1.5+3.0

fmgr = 1 kHz
z=0.17, d = 804 Mpc
Dgw = 236 – 666 Mpc

Long-dashed/diamond:
U-GRB: 1.5+10
fmgr = 1 kHz

z=0.17, d = 804 Mpc
Dgw = 236 – 666 Mpc



For more details see: Ruffini, Rodriguez, Muccino, Rueda et al.; arXiv: 1602.03545

GW CONCLUSION: R is the GW “range”; the 
values for aLIGO from: 

Abbott et al., Liv. Rev. Rel. 
19 (2016)



Becerra, Fryer, Rueda, Ruffini et al., in 
preparation

Coming soon: next ICRANet-LANL simulations
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