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Abstract

In this thesis, our main focus is on applications of various Quantum Field Theoretic
(QFT) treatments in analyzing early Universe phenomena primarily related to the
inflationary paradigm .

It is shown that non-perturbative QFT technique for calculating two-point cor-
relation in flat space, known as Kallén-Lehmann spectral representation, can be
used to calculate the power spectrum of interacting scalar fields where the inter-
actions are short-ranged. Decaying inflaton and composite inflaton are two such
cases where our method of calculating power spectrum can be applied. Decaying
inflaton suppresses the long-distance correlation while the composite inflaton yields
some oscillatory features in the low [ region of the T'T spectrum of CMBR, which
may be observed by WMAP or in the future observations with PLANCK.

We investigate whether an exotic quantum field, named the unparticle, can
play the role of an inflaton and drive inflation. Such exotic fields yields long-range
forces due to its anomalous dimension and such anomalous dimension of tensor
and vector unparticle is constrained from Mercury’s perihelion precession data.
Signature of a scalar unparticle inflaton is the suppression of low [ modes in the
anisotropy spectrum in the CMBR which can be observed by WMAP or PLANCK.

Effects of pre-inflationary radiation era on the primordial non-Gaussianity is
also studied using Thermal Field Theory techniques. The bispectrum contribution
is enhanced by a factor of 65-90 from that of single-field slow-roll inflationary model.
Thermal averaging yields trispectrum non-Gaussianity which does not depend up
on the slow-roll parameters and thus can be as large as -42. Signature of such a
pre-inflationary radiation era is a large trispectrum non-Gaussianity compared to

the bispectrum non-Gaussianity.

lkeywords : Inflation, CMBR anisotropies, Power spectrum, Killén-Lehmann spectral rep-

resentation, Unparticle, Primordial non-Gaussianity, Thermal Field Theory
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