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Hard Core Lattice Gases Image of coins on a

checkerboard

A regular grid

Particles can be
deposited or evaporated

No two particles can occupy



k-NN Model

k-NN Model on Triangular Lattice
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Monte Carlo algorithm

Rejection-free Wang-Landau
cluster moves flat histogram

Jaleel et.al., Phys. Rev. E, 106: 044136 , 2022. Density of states g(IV, L)

Jaleel et.al., Phys. Rev. E, 104:045310, 2021. N Number Of particles

Entropy S(N) =Ing(N, L).
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Single continuous
phase transition

Four-state Potts model



Two transitions? 3
First from a low density fluid phase to
an intermediate density hexatic 3

phase and second from a hexatic
phase to a high density solid-like

sublattice phase
S. Darjani et. al. J. Chem. Phys. 151, 104702 (2019)
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Simulation

A Convex envelope —
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The non-convex part of the entropy and the
corresponding convex envelope construction
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