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Singularities
in the Universe 
"inside" Black Holes

Energy dominance conditions:

for de Sitter



1980-1990

-Starobinsky

-Markov (1982)

???

nonsingular Universe???

limiting density



-Mukhanov, Brandenberger (1992)

nonsingular isotropic, homogeneous Universe
nonsingular 2d, black hole

BUT
what about Kasner universe and 4d black hole?

1990-... Strings, LQG...

-Starobinsky

-Markov (1982)

???

nonsingular Universe???

limiting density



 
 
 
 
 
 
 
 
 

Noncommutative geometry

Synchronous coordinates



•



Einstein equations
From i-k eqs. it follows

constants of integration

0-0 equation gives

mimetic



Friedmann Universe

for

Nonsingular solution

a



t

(eff)

Friedmann Universe

for

Nonsingular solution

a



Kasner Universe

•



Solution

At we have



 Exact solution

For



turns toKasner with

Kasner with Minkowski



Black Hole

For it is a time coordinate
is a space coordinate

"Inside" BH



Near horizon

Close to singularity

Similar to Kasner with

Similar to Kasner with

Spatial curvature term from



is relevant only at
In our theory singularity which would 
happen at is avoided and "Kasner" with

goes to "Kasner" with

Metric for

Near horizon

Close to singularity

Similar to Kasner with

Similar to Kasner with

Spatial curvature term from



After bounce we find ourselves in near 
horizon inner region of the black hole of size

within BH of size

et. cet.


