f all the conceptions of the human

mind from unicorns to gargoyles

to the hydrogen bomb perhaps
the most fantastic is the black hole: a
hole in space with a definite edge over
which anything can fall and nothing can
escape; a hole with a gravitational field
'so strong that even light is caught and
held in its grip; a hole that curves space
and warps time. Like the unicorn and
the gargoyle, the black hole seems much
more at home in science fiction or in
ancient myth than in the real universe.
_ Nevertheless, the laws of modern phys-
- ics virtually demand that black holes ex-
ist. In our galaxy -alone there may be

.. millions of them.

Kip S. Thorne



FORMATION OF A BLACK HOLE
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What is a black hole?

Stars that the world cannot see

black hole
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A black hole is nothing, and
if it is black, we can't even
see |it.

Qught we to get excited
over an invisible nothing?

[saac AsimovVv



SPACE IS CURVED IN THE VICIN-
ITY OF A BLACK HOLE
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GRAVITY INFLUENCES ON TIME
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ROTATING BLACK HOLE

.\\1

anything near a black hole will be dragged
along by the vortex gravitational field.




Even more powerful (catastrophically pow-
erful) quantum processes take place in-
side black holes (in the vicinity of the
singularity).

It may be said that black holes are a

door to a new, very wide field of study
of the physical world.
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The essential result of this investigation is a clear understanding as to
why the ‘Schwarzschild singularities’ do not exist in physical reality. . . .
The ‘Schwarzschild singularity’ does not appear for the reason that
matter cannot be concentrated arbitrarly.

(Einstein, 1939)

In nature, mass is never sufficiently concentrated to permit a
Schwarzschild singularity to occur in empty space. Einstein considered
a system of many mass points. . .. The investigation showed that even
before the critical concentration of particles is reached, some of the
particles (the ones on the outside) begin to move W1th the velocity of
light ..

(Bergmann, 1942)

Every gravitating particle has a ring-fence around it, which no other

body can penetrate. | .
(Whittaker, 1949)



FOR AN EXTERNAL OBSERVER

A BLACK HOLE BEHAVES LIKE A
PHYSICAL MEMBRANE ENDOWED
WITH ELECTRICAL, MECHANICAL
AND THERMODYNAMICAL PROPER-
TIES (THE MEMBRANE PARADIGM).
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BLACK-HOLE_
ELECTRODYNAMICS




FUNDAMENTAL PHYSICAL
CONSTANTS:
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Charge ¢ in the vicinity of the
metallic sphere

metal sphere
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There is an electric current, magnetic
field of this current. What is the re-
laxation time?



HORIZON




Ry =(surface resistivity of horizon)
=377 ohms. =4p/cC
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magnetic field

metal sphere

magnet



rotating black hole

gas



magnetic field electric circuit

' rotating black hole

The power output:
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MECHANICAL PROPERTIES O
THE HORIZON



MECHANICAL PROQPERTIES OF
" THE HORIZON
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