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1967: Hamburg and Paris



  

Einstein, Yukawa and Wheeler:
the birth of Relativistic Astrophysics



  

Einstein 70th birthday



  



  



  



  

Pulsars and 
Neutron stars 
rotational 
energy

Chinese, Japanese, 
Korean 
astronomers
(1054 A.D.)

R. Oppenheimer & 
R. Volkoff (1939)

J. Bell & T. 
Hewish (1967)

A. Finzi & R. Wolf 
(1968)



  

The Crab Nebula Pulsar



  

Princeton, 1967

“You like very much 
George Gamow: he used a 
special set of units:
G = ħ = c = p = 1”

(E. Wigner to R. Ruffini)



  

Princeton, 1971



  

The Breit-Wigner formula applied 
to gravitational waves detectors



  



  



  

The Ergosphere

Ruffini, Wheeler, Phys.Today, January 1971



  



  

Demetrios Christodoulou's
Ph.D. Thesis defence Committee



  

Demetrios Christodoulou's
Ph.D. Thesis defence Committee



  

Wigner questioning



  

Wigner attacks



  

Princeton, Physics graduate students, 1968



  



  



  

“The Thomas-Fermi model works much better 
than it should” (E. Wigner to R. Ruffini, 1972) 



  

Accretion Energy.
The identification of 
the first black hole:

Cygnus X-1

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

• Absence of pulsation due to the 
uniqueness of Kerr-Newman 
metric

• M > 3.2 M 

Leach & Ruffini, 1973



  

Cressy – Morrison award (NY, 1973)



  

Hulse and Taylor, 1993

Hulse & Taylor, ApJ, 195, L51-L53 (1975).



  

Giacconi, 
Sweden
(2002)



“Alive Black Holes”

Christodoulou, Ruffini, 1971

The Mass-Energy Formula

Up to 50% of the energy extractable



  



  

Electron-Positron creation 
out of the vacuum



Expected energy: ~ 1054 (M
BH

/M
Sun

) erg



Vallée des Merveilles, 1975

Wilson – Everitt – Ruffini – Damour 



  

Mass, charge and angular momentum:
the Kerr-Newman Black Hole

Cherubini, Geralico, Rueda, Ruffini, PRD 79, 124002 (2009).
Ruffini, Vereshchagin, Xue, Phys.Rep. 487, 1 (2010).



  

Theoretical attempts 
to explain GRBs 

before BeppoSAX
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The newly formed neutron star:

GRB 980425 - SN1998bw:

A newly formed neutron star

(Pian)

Ruffini, Bernardini, Bianco, Chardonnet, Fraschetti, Xue, Adv. Sp. Res., 34, 2715 (2004)



GRB 980425 - SN1998bw

BATSE noise 
threshold

E-APE (BeppoSAX & BATSE)

SN1998bw (optical)

GCN 60, Galama, T.J., al. (1998)

Ruffini, Bernardini, Bianco, Chardonnet, Fraschetti, Xue, Adv. Sp. Res., 34, 2715 (2004)



  



  



  



  



  



  



  



  



  



  



  



  



  



  

“The Thomas-Fermi model works much better 
than it should” (E. Wigner to R. Ruffini, 1972) 
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“The Thomas-Fermi model works much better 
than it should” (E. Wigner to R. Ruffini, 1972) 



  

M
crit

 = (5p)0.515m
p

3/(16m2) ~ 6.89 M


p = 1!p p



  

ICRANet Members
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