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Abstract

We study some features of modified theory of gravity and dark energy that can leave
imprints on the observed quantities, and constrain the models of modified gravity using
observations. We are interested in two independent topics. First we consider the
dynamics of the entropy perturbations in assisted dark energy model. The assisted dark
energy model is the multi-field dark energy model. We generalize our consideration by
allowing the kinetic interaction among the fields which can be written in terms of mixed
kinetic terms. In general, the mixed kinetic terms in the multi-field system can arise when
the field space has the internal structure. Using the scenario for assisted dark energy, we
show that the entropy perturbations in the two-field assisted dark energy tend to be
constant on large scales during the early epoch for generic evolution of the background
fields, and consequently the entropy perturbations in this two-field system can survive
until the present epoch. Moreover, we show that this entropy perturbations can
significantly influence the Cosmic Microwave Background (CMB) power spectrum at low
multipoles.

In the second topic, we consider the effects of f(R) gravity on the galaxy number
count. It has been shown in the literature that the fifth force in the f(R) gravity model can
enhance the galaxy abundance. Based on this fact, we compute the galaxy number count
and show that the fifth force can significantly enhance the comoving number density of
galaxy at high redshift. Using the future galaxy survey, we can estimate the upper bound

for a parameter of f(R) gravity.
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