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Wang-Landau algorithm and its application to the Potts model
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Abstract

Wang-Landau algorithm is a variant of Monte Carlo methods used to generate the density of states by performing random walks
in the energy space. The density of states, an initially unknown parameter, is modified during the random walk process until criteria are
met. This method enables us to calculate the thermodynamic variables accurately without encountering the critical slowing down near

the critical point as the density of states is independent of temperature. To illustrate the Wang-Landau algorithm, we apply the method to
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the g-state Potts model with ¢ = 10 states on a two-dimensional square lattice. The model exhibits a first-order phase transition for g >
4. From simulation results, the heat capacity of finite size systems, calculated from the density of states, reaches its maximum value at

the critical temperature. By analyzing the finite size effect, the critical temperature in the thermodynamic limit is obtained.

Keywords: Wang-Landau algorithm, Potts model, Monte Carlo method
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