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Partition Functions and Phases of Quantum Field
Theories in AdS Spaces

The effective action, finding which to the leading order involves computation of one-loop determinants, hap-
pens to be the primary ingredient for studying the phases of a quantum field theory. In this talk, which is based
on our papers [1] and [2], I will describe a method for computing one-loop partition functions for fermions
and U(1) vectors on AdS41 space for zero and finite temperature for arbitrary dimensions d that reproduces
results known in the literature. The derivation is based on the method of images and uses the eigenfunctions
of the Dirac and vector Laplacian operators respectively on Euclidean AdS. For finite temperature, partition
functions are obtained by generalizing the eigenfunctions so that they obey the desired periodicities (anti-
periodicities) for bosons (fermions) under the quotient group action, which defines the thermal AdS spaces.
Employing these results, I will then discuss the phases of fermionic field theories in AdS spaces ford = 1,2, 3
and scalar QED in d = 2,3 as regions in the corresponding parameter spaces. Along the way, I will also
highlight the deviations from the flat space results.
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