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Abstract

We study the behavior of interacting ultracold bosons in two-dimensional optical lat-
tice. We use the quantum rotor approach to the Bose-Hubbard model to derive the effective
phase-only Hamiltonian and calculate the Berezinskii-Kosterlitz-Thouless phase transition
temperature. It appears that quantum nature of the problem manifested in strong depen-
dence of the particle effective mass on the particle density has negligible effect on the bound
vortex-antivortex phase-field configurations of the ordered state. Instead, it is mostly deter-
mined by the kinetic energy of atoms and the chemical potential.
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