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Some historical remarks
John Michell (1784): Phil. Trans. Roy. Soc. Lond. LXXIV, 35

If there should really exist in nature any bodies whose
density is not less than that of the sun, and whose diameters
are more than 500 times the diameter of the sun, since their
light could not arrive at us … we could have no information
from sight; yet if any other luminous bodies should happen to
revolve about them, we might still perhaps from the motions of
these revolving bodies infer the existence of the central ones
…

Pierre S. Laplace (1796): “Exposition du Systēme du Monde”
… the attractive force of a heavenly body could be so

large that light could not flow out of it.

(see W. Israel, in “300 Years of Gravitation”)





... there is no cause in the quantum theory that
could prevent collapse of a body of the mass M
> M0 in a point …

Limiting mass:
white dwarfs ≈ 1.4 MS, neutron stars ≈ 2 MS

On the maximum mass

S. Eddington (1935): “Relativistic degeneracy”, 
Observatory 58, 37

W. Baade & F. Zwicky (1934): “On supernovae; Cosmic 
rays from supernovae”, Proc. Nat. Acad. Sci. 20, 254

J. R. Oppenheimer & H. Snyder (1939): “On continued 
gravitational contraction”, Phys. Rev. 56, 455

S. Chandrasekhar (1931): “The maximum mass of ideal white 
dwarfs”, Astrophysical Journal 74, 81



ü Super-massive black holes (~ 106 – 109 MS)
In cores of most galaxies (including the Milky Way) 
Prime movers of Active Galactic Nuclei

ü Intermediate black holes (~ 103 MS)
Possibly in collapsed cores of stellar clusters

Rg = GMBH/c2 

≅ 1.5 × 105 (MBH/MS) cm







Electromagnetic 
formation of jets

For a quasar jet:

B ~ 104 G; 
U ~1020 V 
I ~ 1018 A
P ~ 1038 W

Blandford & Znajek



Matsumoto

Magnetized black holes: 
accretion, jets and outflows

Karas, Janiuk, & Sapountzis



Magnetized Kerr-Newman (MKN) black hole:

…exact solution of Einstein-Maxwell eqs.

Garcia Díaz; Ernst & Wild





Plasma horizon: |E x B| = E2   (Ruffini, Damour)

Karas & Vokrouhlický



Plasma flow lines: guiding center approximation

…in asymptotically non-flat BH spacetimes



Conclusion
Vanishing cross section for plasma capture in 
asymptotically non-flat BH spacetimes

Thank you for attention
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