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A common evolutionary scenario for
short and long GRBs
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Short and long GRB sub-classes

Table 1. Summary of the astrophysical aspects of the different GRB sub-classes and of their observational properties. In the
first four columns we indicate the GRB sub-classes and their corresponding in-states and the out-states. In columns 5-8 we
list the ranges of E,; and Fjs, (rest-frame 1-10* keV), Eiw x (rest-frame 0.3-10 keV), and FEis, gev (rest-frame 0.1-100 GeV).
Columns 9 and 10 list, for each GRB sub-class, the maximum observed redshift and the local observed rate pcrp obtained in
Ruffini et al. (2016b).

Sub-class In-state Out-state Eo Fiso Eiso x Fiso Gev Zmax PGRB
(MeV) (erg) (erg) (erg) (Gpe?yr )

I XRFs COcore-NS  UNS-NS <02  ~10%-10°2 ~ 10*-10%" — 1.096 100737
II  BdHNe COeore-NS  wNS-BH  ~0.2-2  ~ 10°2-10°* ~ 10°1-10° < 10%3 9.3 0.775008
Il BHSN  COcoe-BH  vNS-BH > 9 > 10 ~ 10712102 > 10 9.3 <077 o8
IV  S-GRFs NS-NS MNS <2 ~ 10%-10°2  ~ 10*-10>" — 2.609 3.6%1%
V  S-GRBs NS-NS BH >2  ~10%-10% < 10% ~10°%-10" 552  (1.97;7) x 1077
VI  U-GRBs  vNS-BH BH > 9 > 1072 - —~ - > 0.7770 08
VII  GRFs NS-WD MNS  ~02-2 ~10°'-10" ~ 10*-10" — 2.31 10270 %%

Ruffini et al., ApJ (2015,2016); arXiv: 1602.02732
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Supernova ejecta at t=0
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Initial conditions from Los Alamos core-collapse SN code




NS evolution up to the instability point
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Some numbers related to the neutrino emission

Becerra, Guzzo, Rueda, Ruffini, Uribe, Torres, submitted
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X-ray Flashes - BdHNe Separatrix

(Becerra, Bianco, Fryer, Rueda, Ruffini, ApJ 2016; arXiv:1606.02523)
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Visualizing the IGC process
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X-ray Flashes and BdHNe
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An XRF example (GRB 060218):
X-rays and optical emission

— Accretion luminosity (P=2.5 h)
¢ o X-ray data GRB 060218
— Supernova emission

log|t (s)]

Becerra, Bianco, Fryer, Rueda,

I BT
44.0— e @ B .
— with accretion source
= = no accretion + high Ni mass
no accretion + small Ni mass
27 43,51
Iﬂ % e
[ @ ]
"';_.D ‘l' ‘-ET-.
@ o f'  \ e
L h; . :l
2 43.0f of e
=] [ J A
3 ® o ¢
&5 . A \
2 / '-.
42.5¢ . / i
£ |
[ / 1
Fi i
j |
42.0 -
2 3 4 5

loglt (s)]

Ruffini, Ap) 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

Long bursts Short bursts Hybrid long/short bursts
Progenitor COcors—NS = == = = NS-NS = NS—-BH — =& NS-WD
| : |
SN always never | never never
EmﬂWﬂ erg I Em<wﬂerg Exoz10%erg | Ere<10=erg
Sub-class XRF BdHN | S-GRF S-GRB I U-GRB | DS-GRF
v oo Y vy ! }
BH NO YES | NO YES | YES | NO
Hard NO YES | YES YES I YES l YES
spectrum (Eps <200 keV) (Exps »200 keV) (Eps<2 MeV) (Ep. »2 MeV) | (Ep. >»2 MeV) (Epus <2 MeV)
| l
|
X-ray YES YES | YES YES YES I YES
(no scaling) (scaling) I (no scaling) (no scaling) | (no scaling) | (no scaling)
GeV NO YES | NO YES I YES | NO
| v ! v by | '
Qutcome NS-NS NS-BH | MNS BH | BH | MNS
' v
Rate B66—145 0.69-0.86 | 2,649 {(0.8-3.7)x10° 0.69-0.86 | 0.52-1.73
(Gpely) | | l | | ]

Ruffini et al., ApJ (2015,2016)



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

GW detectability (aLIGO-eLISA-Bars)
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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)




GW CONCLUSION:

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

- . A tt et al., Liv. Rev. Rel.
Naw = prBVinax Vot — @R O s ote)

GRB sub-class NGRB (yr_l) A (yr_1) New (yr=h)

XRFs 144-733 1 (1997-2014) undetectable

BdHNe 662-1120 14 (1997-2014) undetectable

BH-SN < 6621120 < 14 (1997 2014) undetectable

S-GRFs 58-248 3 (2005-2014) O1: (0.4-8)x1073
03: 0.011-0.065
2022+4: 0.1-0.2

S-GRBs 2-8 1 (2006-2014) O1: (0.4-8)x107¢
03: (0.08-1.2)x1074
2022+ (0.8-3.6)x10™*

U-GRBs 6621120 - O1: (0.36-3.6) x 1073

03: 0.008-0.032
2022+4: 0.076-0.095

For more details see: Ruffini, Rodriguez, Muccino, Rueda et al.; arXiv: 1602.03545
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Coming soon:
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next ICRANet-LANL simulations




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16

