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Abstract of Thesis

Modified gravity theories have emerged as an alternative for solving the dark energy
and dark matter problems by introducing additional degrees of freedom inside the
standard gravitational theory. These extra degrees of freedom might be problematic at
the moment of analyzing some scenarios where they can reproduce some
pathologies, generally absent inside the standard formulation of gravity (General
Relativity). In this document, we analyze two modifications of gravity. The first one
corresponds to the de-Rham-Gabadadze-Tolley (dRGT) theory of non-linear massive
gravity which is a candidate for solving the dark energy problem. In this theory we
study the perturbative behavior of the Schwarzschild de-Sitter (S- dS) solution with one
free parameter satisfying B = a~. We find that the linear perturbation equations
become identical to those for the vacuum Einstein theory when they are expressed in
terms of the gauge-invariant variables. This implies that this black hole is stable in the
dRGT theory as far as the spacetime structure is concerned in contrast to the case of
the bi-Schwarzschild solution in the bi-metric theory. However, we have also found a
pathological feature that the general solution to the perturbation equations contain a
single arbitrary function of spacetime coordinates. This implies a degeneracy of
dynamics in the Stuckelberg field sector at the linear perturbation level in this
background. Physical significance of this degeneracy depends on how the
Stuckelberg fields couple to the observable ones. As dRGT is not able to reproduce
dark matter effects, we analyzed a second model. It corresponds to one of the
proposed non-local models of gravity. The model was used before in order o recreate
screening effects for the cosmological constant (A) value. Here we analyze the
possibility of reproducing dark matter effects in that formulation. Although the model in
the weak-field approximation (in static coordinates) can reproduce the field equations
in agreement with the AQUAL Lagrangian, the solutions are scale dependent and
cannot reproduce the observed dark matter dynamics in agreement with the Modified
Newtonian Dynamics (MOND) proposed by Milgrom.
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