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Abstract

This work investigates the exciton property of the bilayer Hubbard model by using the con-
strained-path Monte Carlo method. The calculated results show that when the doping density is
lower than 0.08, the local exciton characterized by interlayer single particle tunneling is enhanced
by the interlayer Coulomb interaction V, and the enhancement becomes stronger with decreasing
the doping density. However, when the doping density is higher than 0.08, the local exciton is sup-
pressed by V. This result exhibits significant differences from the published results at finite tem-
peratures. Further analysis shows that the long-range exciton correlation function is reduced with
increasing V, demonstrating that there does not exist exciton condensation in the studied model.
In addition, the interlayer Coulomb interaction V is shown to have a rather weak effect on local
magnetic moment.
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Figure 1. (a) Sketch of bilayer Hubbard model. t and t, stand for the intralayer and interlayer hopping integrals. U and

V represent the on-site and interlayer Coulomb interactions
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Figure 2. () The local exciton order parameter as a function for V = 0, 0.25 and 0.5; (b) the
difference of local exciton order parameter at V = 0.25 and 0.5 from the one at V = 0 as a func-
tion of the p/n-doping.
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Figure 3. The dependencies between the exciton correlation function and the exciton space
distance when V is different. The p/n-doping is 0.055 and 0.098 in fig (a) and fig (b)
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Figure 4. The average exciton correlation function I3(R > 2) as a function of p/n-doing at
different V
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Figure 5. The local moment m as a function of p/n-doping at different V
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