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Recent cosmological observations are so precise to give us a lot of information on the evolution
and the present state of the Universe. Current observational data indicate that the Universe
consists of about 25 % dark matter and 70 % dark energy. Elucidating the nature of these dark
components is one of the most important issues in science today.

In this study, we have investigated the effects of other cosmological parameters on the
determination of the nature of dark energy, and vice versa. |t has been discussed that other aspects
of cosmology such as the neutrino mass and the spectral index of primordial power spectrum affect
the |imits on dark energy equation of state with each other since these parameters are degenerate,
particularly, in the analysis of CMB data. We have studied this issue in detail and shown that
in some cases, for example, depending on the nature of dark energy, the constraints on primordial
power spectrum can be affected by 0(10)%.

We have also studied the nature of dark matter through fluctuations generated by them. We focused
on non-Gaussianity from isocurvature fluctuations of dark matter component. We have calculated
bispectrum of dark matter isocurvature fluctuations and obtained the |imit for such fluctuations
from non—-Gaussianity in temperature anisotropy of cosmic microwave background. We have shown that
in models where the leading contribution to isocurvature fluctuations comes form the second order,
the limits on the isocurvature fluctuations is almost comparable to that obtained from power
spectrum. Since observations of non-Gaussinaity will be more precise in the near future, the
information from non-Gaussianity may give an interesting insight on the nature of dark matter.




