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This thesis establishes the existence of a sharp Berezinskii-Kosterlitz-Thouless (BKT) phase
transition in the two-dimensional XY model on the square lattice. We also demonstrate a
sharp transition between localised and delocalised phases for the associated dual height
function model. The transitions are proven using a combination of percolation theory,
infinite-volume Gibbs measures, and key results from Lammers, Lis, and van Engelenburg
in. In particular, Lammers' work on delocalisation in height function models and the duality
relations of Lis and van Engelenburg play a critical role in proving the sharpness of these
transitions.
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