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Abstract of Thesis

The power spectrum of primordial cosmological perturbations is one of the most
important physical quantities in inflationary cosmology. From a mathematical and
field-theoretic perspective, self~consistency requires that two-peint function of
these perturbations and the power specirum are divergence—free. In this work, we
characterize the divergences present in one implementation of a promising semi-
analytical method for caleulating the (*bare™ power spectrum, namely, uniform
approximation. Our analysis indicates that all divergences in the calculation in
minimally coupled general single—field inflation, are logarithmic in nature, and that
the power spectrum is only finite up to second order in the slow-roll parameters. In
addition to this, we perform adiabatic regularization of the power spectrum in two
generalizations of the canonical inflation model covering minimally and nonminimally
coupled cases. In both of these cases, we find that the physical power spectrum
converges Lo the *bare” power spectrum. This justifies the use of the “bare” power
spectrum in standard calculations in inflationary cosmology.
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