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A Quantum Theory on the Birth of the Universe

Wu Zhongchao Fang Lizhi
(Center for Astrophysics, University of Science and Technology of China)

Abstract

Cosmology, as a field of theoretical physics, should not only be consistent, but also
self-contained. It is because that according to the definition of the universe nothing can

be outside of it. This requirement for cosmology might be satisfied by quantum cosmo-
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logy. A possible schema is to represent the quantum state of the universe by a ground
state in Euclidean quantum gravity. In such a Euclidean approach the ground state
can be described as follows: a quantum amplitude for a compact 3-geometry is given by
a path integral over all' compact 4-geometry with positive definite metric and with the
3-geom=try as the boundary. This schema gives expression to the concept that the uni-
verse is created from nothing, namely, the boundary condition of the universe is no
boundary. Therefore, the universe as a whole is completely determined by physical laws,

no initial conditions are needed.



