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Quantum Monte-Carlo Simulation of the Hard-core Bose-Hubbard
Model on the Three-leg Ladder

Feng Le, Zhang Wanzhou

(School of Physics and Optoelectronics, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: By combination of the cluster mean-filed and density matrix renormalization methods, the hard-core Bose-
Hubbard model on the three-leg ladder was studied and found the supersolid phase based on the density wave phase along the =
direction, an additional supersolid phase compared with the hard-core bosons on the one-layered triangular lattices. However,
the superfluid order denoted by the mean-field theory did not consider the direction, the nature of the supersolid needs further
exploration. In this paper,with the stochastic series expansion directed loop quantum Monte Carlo method, we simulated the
hard-core Bose-Hubbard model on the three-leg ladder. By measuring the structured factors and the superfluid stiffness, we
found that the system has the solid with density 1/2 while the supersolid along the = direction does not exist with nonzero quan-
tum tunneling. The calculated results are helpful to guide cold atoms experiment to find new quantum phases.

Keywords: quantum Monte Carlo method; supersolid; the three-leg ladder; Bose-Hubbard model

[(REHE il



