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The semiclassical limit of quantum gravity and the
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The question about the appearance of time in the semiclassical limit of quantum gravity continues to be dis-
cussed in the literature. It is believed that a temporal Schrödinger equation for matter fields on the background
of a classical gravitational field must be true. To obtain this equation, the Born – Oppenheimer approxima-
tion for gravity is used. However, the origin of time in this equation is different in works of various authors.
For example, in the papers of Kiefer and his collaborators, time is a parameter along a classical trajectory of
gravitational field; in the works of Montani and his collaborators the origin of time is introducing the Kuchař
– Torre reference fluid; in the extended phase space approach the origin of time is the consequence of existing
of the observer in a fixed reference frame. We discuss and compare these approaches. However, none of
the approaches can explain how time had appeared in the Early Universe, since it is supposed that classical
gravity and, therefore, classical spacetime had already come into being.

Primary author(s) : SHESTAKOVA, Tatyana (Department ofTheoretical and Computational Physics, Southern
Federal University)

Co-author(s) : AYALA, Roger (Department of Theoretical and Computational Physics, Southern Federal Uni-
versity); KISLYAKOVA, Darya (Department of Theoretical and Computational Physics, Southern Federal Univer-
sity)

Presenter(s) : SHESTAKOVA, Tatyana (Department ofTheoretical andComputational Physics, Southern Federal
University)

Session Classification : Gravitation and Cosmology

Track Classification : Gravitation and cosmology


