
Title: Antigravity Predicted Between Crunch and Bang in a Cyclic Universe

Date: Jul 14, 2011  04:30 PM

URL: http://pirsa.org/11070013

Abstract: Einstein's theory of General Relativity and its couplings to matter in 3+1 dimensions can be slightly enlarged with the requirement of a
local scale (conformal) symmetry and the corresponding gauge degrees of freedom. This form of the theory is a prediction from 2T-gravity in 4+2
dimensions. It has no dimensionful constants, not even the gravitational constant, and requires all scalar fields to be conformally coupled to gravity
and to the rest of matter. The theory can be gauge fixed to the usual gravity theory in the Einstein frame, thus generating the gravitational constant.
Other physically equivalent forms of gauge fixing lead to the complete set of exact analytic solutions of the usual Friedmann equations, including
radiation, curvature, anisotropy and a special potential for a scalar field coupled minimally to gravity. These analytic cosmological solutions, which
are geodesically complete at singularities, reveal many surprising properties that are not noticeable with approximate cosmological solutions. Some
aspects of the exact solutions will be reviewed in this lecture. In particular, it is predicted that the universe is cyclic and furthermore is has a period
of antigravity between every big crunch and the following big bang.

Pirsa: 11070013 Page 1/44



Pirsa: 11070013 Page 2/44



Pirsa: 11070013 Page 3/44



Pirsa: 11070013 Page 4/44



Pirsa: 11070013 Page 5/44



Pirsa: 11070013 Page 6/44



Pirsa: 11070013 Page 7/44



Pirsa: 11070013 Page 8/44



Pirsa: 11070013 Page 9/44



Pirsa: 11070013 Page 10/44



Pirsa: 11070013 Page 11/44



Pirsa: 11070013 Page 12/44



Pirsa: 11070013 Page 13/44



Pirsa: 11070013 Page 14/44



Pirsa: 11070013 Page 15/44



Pirsa: 11070013 Page 16/44



Pirsa: 11070013 Page 17/44



Pirsa: 11070013 Page 18/44



Pirsa: 11070013 Page 19/44



Pirsa: 11070013 Page 20/44



Pirsa: 11070013 Page 21/44



Pirsa: 11070013 Page 22/44



Pirsa: 11070013 Page 23/44



Pirsa: 11070013 Page 24/44



Pirsa: 11070013 Page 25/44



Pirsa: 11070013 Page 26/44



Pirsa: 11070013 Page 27/44



Pirsa: 11070013 Page 28/44



Pirsa: 11070013 Page 29/44



Pirsa: 11070013 Page 30/44



Pirsa: 11070013 Page 31/44



Pirsa: 11070013 Page 32/44



Pirsa: 11070013 Page 33/44



Pirsa: 11070013 Page 34/44



Pirsa: 11070013 Page 35/44



Pirsa: 11070013 Page 36/44



Pirsa: 11070013 Page 37/44



Pirsa: 11070013 Page 38/44



Pirsa: 11070013 Page 39/44



Pirsa: 11070013 Page 40/44



Pirsa: 11070013 Page 41/44



Pirsa: 11070013 Page 42/44



Pirsa: 11070013 Page 43/44



Pirsa: 11070013 Page 44/44


