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“John’s interest in relativity was triggered in January 1951, when he studied the 1938-39 work of Robert Oppenheimer 
and …” (J. A. Wheeler - 1911-2008, by Kip S. Thorne)
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Theorem: GR predicts (infinitely dense) singularity at the end of the collapse.

Lesson from semiclassical theory: new effects already at the horizon scale

|0; t = �1i

|0; t = +1i

e�
i
~

R
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excitations = Hawking radiation

Solvay Congress, June 1958:  “... no escape is apparent except to assume that the nucleons at the center of a highly 
compressed mass must necessarily dissolve away into radiation at such a rate as to keep the total number of nucleons from 
exceeding a certain critical number.” (J. A. Wheeler - 1911-2008, by Kip S. Thorne) 
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1) Weak field
2) Static non-relativistic motion
3) De Donder gauge
4) Fierz-Pauli and some guessing …
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p′� = − V′�(ρ + p)

△ V = 4 π GN (ρ + p) +
2 (V′�)2

1 − 4 V
Modified Poisson equation:

Conservation equation:
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