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Abstract

Phantom Thermodynamics

Fatemeh Tayebi Naeempour

In this thesis, first we find that the unified first law can be used to the apparent horizon
of the FRW universe. We revisit the relation between the Friedmann equations and
the first law of thermodynamics. Also we will show in Einstein theory, the first law of
thermodynamics is always satisfied on the apparent horizon. We study the propeties of
Quintessence and Phantom scalar field models. Then it is argued here that the phantom
regime w < — Y, that is not thermodynamically possible, with a negative value of the
chemical potential, becomes thermodynamically consistent. In this thesis, we investigate
the validity of the generalized second law (GSL) of thermodynamics and entropy relation
in the FRW chameleon cosmology where the boundary of the universe is assumed to be
enclosed by the dynamical apparent horizon. Also, we will introduce F (R, ¢) scalar-
tensor gravity model and investigate it’s dynamics and thermodynamics in the FRW

cosmology.

Key words: Unified first law, Apparent horizon, Phantom, Generalized second law,

Chameleon cosmology, Scalar-tensor gravity.
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