
Tunable topological protec0on in Rydberg la4ces via a novel quantum Monte Carlo 
approach 
 
Rydberg atom arrays have recently been conjectured to host Z2 quantum spin liquids in 
certain parameter regimes. Due to the strong interac<ons between these atoms, it is not 
possible to analy<cally study these systems, and one must resort to Monte Carlo sampling of 
the path integral to reach definite conclusions. The complex landscape of path integral 
configura<ons prevents efficient sampling, and leads to a severe lack in ergodicity for the 
Monte Carlo simula<on. Here we use the resonances expected between different 
configura<ons of a Z2 spin liquid to design a sampling protocol which is especially suited to 
the expected path integral landscape. This allows us to reliably simulate Rydberg atoms on a 
triangular laIce in this regime, and iden<fy a correlated paramagne<c phase at low 
temperatures which hosts topological protec<on similar to a Z2 spin liquid upto a lengthscale 
tuned by Hamiltonian parameters.  
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