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Abstract

In this project, non-linear perturbation in models for accelerating universe is
investigated. The models in our consideration are inspired by disformal transformation of
the metric tensor in the action.

Firstly, the evolution of the background universe for dark energy with disformal
coupling to dark matter is studied using dynamical analysis. We find that the dependence
of the disformal coefficient on kinetic terms of dark energy leads to stable fixed points
which correspond to the late-time acceleration of the universe. These fixed points can
take two different physically relevant values for the same value of the parameters of the
model. The evolution of non-linear density perturbations of dark matter in this model is
investigated. The dependence of the disformal coefficient on kinetic terms of dark energy
can significantly alter formation of large-scale-structure in the universe compared with the
usual cases. However, the analysis on this point has not yet been completed.

Secondly, the screening mechanism in disformal gravity is investigated by
studying the evolution of the background universe and behavior of non-linear
perturbations in this theory. We find that self-accelerating solution for the background
universe and screening mechanism disappear in this theory.

Finally, the inflationary model with disformal coupling is studied both in the
context of the background evolution and the non-linear perturbations. The investigation of
the background evolution leads to the conclusion that preheating process in this model
can proceed efficiently if the mass of the matter field is larger than the mass of inflation
field. The non-linear perturbations in this model of inflation is studied using 6 N

formalism.
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