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Abstract:

This dissertation explores aspects of low-dimensional quantum gravity and holography in the presence of defects. In
the first part, we study two-dimensional Jackiw-Teitelboim (JT) gravity deformed by a gas of conical defects and
analyze its free energy in the low-temperature limit. While the annealed free energy exhibits pathological behavior,
we show that including replica wormhole contributions in the replica trick computation of quenched free energy
yields a more well-behaved result. Additionally, we discuss the potential implications of non-perturbative ambiguities
in the matrix model completion of this theory for computing the quenched free energy at extremely low temperatures.

Motivated by its connection to the JT limit of deformed minimal strings and pure AdSs gravity coupled to massive
point particles, the second part of this thesis focuses on semi-classical Liouville theory on orbifold Riemann surfaces.
By generalizing the geometric approach of Takhtajan and collaborators, we investigate the regularized classical
Liouville action on Riemann orbisurfaces of genus g > 1 using Schottky global coordinates. We show that the
definition of the regularized action depends on the choice of a representative for orbifold points on the Schottky
covering. Finally, we identify a modified version of the regularized classical Liouville action that is independent of
this choice and study its geometric properties. In particular, we prove that this modified action acts as a Kahler
potential for a specific combination of Weil-Petersson and Takhtajan-Zograf metrics which appear in the local index
theorem for orbifold Riemann surfaces.

Date-Time: Monday, February 24th, 2025 (Esfand 6th, 1403) - 14:30

Location: Seminar room, School of Particles and Accelerators
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