“What a strange little object is the singularity with its
strange properties and nonexistent definition. Yet the
singularity promises to remain one of the most intriguing
and disturbing aspects as gravitational theory for a long
time to come.” (Robert Geroch, 1967)

1. What is a spacetime singularity in GR?
2. The Schwarzscild solution
3. Singularity theorems in GR
4. Does the fact that singularities are a genetic feature of
Einstein’s field equations show that GR contains the seeds

of its own destruction?

5. Does quantum gravity smooth away the singularities of
classical GR?
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Misner, “The Absolute Zero of Time,” Phys Rev. 186
(1969), 3128-1333.

Three attitudes towards spacetime singularities:
(1) “Einstein avoids singularities.”
(2) “Nature avoids Einsteinian singularitries”

Peter Bergmann: “It seems that Einstein was always of the
opinion that singularities in classical field theory are
intolerable. They are intolerable from the point of view of
classical field theory because a singular region represents a
breakdown of the postulated laws of nature. I think one can
turn this argument around and say that a theory that
involves singularities and involves them unavoidably,
moreover, carries with it the seeds of its own destruction.”

(3) “Nature and Finstein are subtle but tolerant.”
Misner: “ Singularities in solutions to EFE are a “source

from which we can derive much valuable understanding of
cosmology.”



Kip Thorne: “From a purely philosophical standpoint it is
difficult to believe that physical singularities are a
fundamental and unavoidable feature of our universe. On
the contrary, when faced with a theory which predicts the
evolution of a singular state, one is inclined to discard or
modify that theory rather than accept the suggestion that
the singularity actually occurs in nature. Such was the case
with Rutherford’s theory of the atom ...”

Brandenberger et al.: “The presence of singularities is an
“indication that GR is an incomplete theory ... the [final]
singularity implies that we cannot answer the question what
will happen after the ‘big crunch’ or (in the case of an
expanding universe) what was before the ‘big bang’.”

+



