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Uhuru satellite (1970-1973) Uhuru
X-Ray: 2-20 keV

The satellite Uhuru was 
lunched from an Italian 
platform from Kenya,  the days 
of independence of kenya: 
Uhuru means freedom in 
SWAHICl



  

The identification of the first 
black hole in our galaxy: 
Cygnus X-1 

Luminosity = 1037 erg/s = 104 L 
   = 0.01(dm/dt)accc2

 Absence of pulsation due to 
  uniqueness of Kerr-Newmann 
  black holes

 M > 3.2 M 

Leach & Rufni, 1973
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A common 
evolutionary scenario

for short and long 
GRBs



  

Eight diferent GRB famlies

Rufni, Rueda, et al., ApJ, 832 (2016) 136
Rufni, Wang, et al., 2017, arXiv:1704.03821



  

The Binary-Driven 
Hypernovae (BdHNe)

See Rueda's talk



No GeV Emission in Short GRFs

Rufni, et al. arXiv:1802.07552



GRB 090510:
P-GRB Light Curve 

and Specrum

Rufni, et al., ApJal, 831 (2016) 178



GRB 090510:
Prompt emission 

Light Curve
and Spectrum

Rufni, et al., ApJal, 831 (2016) 178

z
obs

= 0.903+-0.003 (spectroscopic 

determination from the host 
galaxy located by VLT/FORS2)

z
th

 = 0.75+-0.17  (theoretically 

determined from the Fireshell 
theory)



GRB 090510

Ackermann, et al., 2010



Spectra and GeV emission in S-GRBs

Rufni, et al. arXiv:1802.07552



Rest-frame GeV luminosity in S- GRBs

Rufni, et al. arXiv:1802.07552



Complementarity of S-GRBs 
090510, 090426 and 140619B

090510 (Fermi, Agile and Swift)
090426 (No Fermi data and z

obs
=2.609 – No GeV)

140619B (Fermi and derived z
th

 = 0.9 independent on GeV 
observation) 



  

Remo Ruffini and Roy Kerr at 
Stephen Hawking's home on July 2017



  

The Black Hole Mass-Energy Formula

Christodoulou, Phys. Rev. Let., 25 (1970) 1596 (received September 17th, 1970)
Christodoulou, Rufni, Phys. Rev. D, 4 (1971) 3552 (received March 1st, 1971)

Hawking, Phys. Rev. Let., 26 (1971) 1344 (received March 11th, 1971)
Hawking, Commun. Math. Phys., 25 (1972) 152 (received October 15th, 1971)



NS critical mass vs. spin parameter

Rufni, et al. arXiv:1802.07552



The spin and the mass of the Kerr 
BH in short GRBs

Rufni, et al. arXiv:1802.07552



The short GRB contribution to understanding 
the nature of GRB 170817: no BH



  

Short GRBs

• Contrary to all the other GRB families, short GRBs 
(S-GRBs) all have comparable mass-energies.

• Their GeV luminosity, in the source rest frame, 
overlap and follows a universal power law 
behavior.

• The redshift is observed, z
obs

, only in two cases 

(GRB 090510, GRB 090426), in all other S-GRBs it 
has been theoretically determined,  z

th
. The GeV 

emission is not used in determining the  z
th

, 

therefore the overlapping of the GeV emission 
attests the validity of  z

th
.



The BdHN basic structure

Rufni, et al. ArXiv:1803.05476 and see talk of Rueda 



GeV
emission

in
BdHNe

and 
in

S-GRBs

Rufni, Rueda, et al., ApJ, 832 (2016) 136
Aimuratov, Rufni, et al., ApJ, in press, arXiv:1704.08179
Rufni, et al. arXiv:1802.07552
Rufni, et al. arXiv:1803.05476



BdHNe without GeV Emission

Rufni, et al. arXiv:1803.05476



BdHNe with GeV Emission

Rufni, et al. arXiv:1803.05476



Rufni, et al. arXiv:1803.05476

The spin and the mass of the Kerr 
BH in BdHNe



The topology of the BdHN 
supernova ejecta

Rufni, et al. arXiv:1803.05476

An analogy between GRBs and AGNs



A prescient polar view of a 
BdHN: GRB 160509A 

P. T. Tam and et. al., ApJalL, 2017, 844, 1



A current polar view of a BdHN 

Data from B.-B. Zhang et. al., Nat. Astron. 2017
See D. Melon-Fuksman talk for the source BdHN interpratation



A current  polar view of a BdHN 

Data from B.-B. Zhang et. al., Nat. Astron. 2017
Analysis by  R. Moradi; see his talk in GB11 session for details



  

Conclusion

The interpretation of GRB phenomenology 
cannot overlook the knowledge of the 
morphology of the binary progenitors



  

The Planck Mass (      )     

The Critical Mass of Black Hole

Fermions Bosons
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