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Title: Black hole cosmology in gravity with torsion
Abstract:
The conservation law for angular momentum of elementary particles in curved spacetime,
consistent with relativistic quantum mechanics, extends general relativity to the Einstein-
Cartan theory of gravity. In this theory, spacetime has a geometric structure called torsion
which is related to the spin of Dirac particles. At extremely high densities existing in black
holes, torsion generates gravitational repulsion which prevents the formation of singulari-
ties. The collapsing matter in a black hole bounces at a finite density and then forms a
new region of space on the other side of the event horizon, which is equivalent to a closed,
expanding universe. Consequently, every black hole may be a one-way bridge to a new
universe. We show that quantum particle production near a bounce can create enormous
amounts of matter and generate a period of exponential expansion of this universe, known
as inflation. Depending on the production rate, such a universe may have multiple bounces
until it reaches a size at which it can expend forever because of dark energy. The last
bounce can be regarded as the big bang. We show that the dynamics of this universe is
consistent with the 2015 Planck observations of the cosmic microwave background radia-
tion. Accordingly, our Universe may have originated from the interior of a black hole existing
in another universe.
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