
Figure 1.5: Average density hni vs temperature T/t for a 202 honeycomb
lattice at interaction U/t = 8. At constant chemical potential µ/t = 2.5
(red) and µ/t = 4.5 (yellow), the average density hni converges to an integer
value of 1 in the limit of lower temperatures T/t. When this happens, the
system is a Mott insulator. These values are computed from numerical exact
Quantum Monte Carlo methods.
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we could study how the average density hni varies with di↵erent temperatures
T/t, as illustrated in figure 1.1.4 where, in this case, the system exhibiting a
Mott-insulating phase, as evident in the integer-valued average densities, at
lower temperatures.
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where N is the total number of bosons, we get a hint of the existence of a
superfluid phase.
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