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SU(2) Lattice Gauge Theory
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Area Laws, Perimeter Laws and Center Vortices



Center Vortices



Filtration

Idea: Filter "filled-in" dual lattice according 
to Wilson loop of plaquettes

Introduce each plaquette (2-cell) at time 
equal to the WL of the plaquette it links with

Introduce 1-cells and 0-cells as needed

Introduce 3-cells and 4-cells introduced 
according to a "clique" rule



Twist Energy Order Parameter



Distinguishing Vortex Surfaces



Physicality of Vortices



Quantitative Analysis of the Phase Transition



Summary and Ongoing Work

Summary

• Persistent homology lets us characterise vortices in XY models*

• It lets us probe vortices in SU(2) lattice gauge theory

Ongoing problems

• Detecting thick vortices directly

• Moving to SU(3) and introducing matter fields

* Quantitative analysis of phase transitions in two-dimensional XY models using persistent homology, Nicholas Sale, Jeffrey Giansiracusa, Biagio Lucini, Phys. Rev. E 105, 024121


