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1. Method

* Definition of excitonic correlation function: * Exploit anti-unitary symmetry

®* Exciton Condensation
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Fig. 1: Schematic for the bilayer Hubbard model.
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the sign problem-free regime.

111. Results and Discussion

* SU(4) symmetry * Away from SU(4) symmetry

*U=V=6t, A=0
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Fig. 3: Left: Static spin structure factor for U=V=6t and various A. The blue line shows SU(4)
symmetric result. Right: Density plot of background subtracted excitonic correlation function
at the SU(4) symmetry point.

Fig. 5: The excitonic correlation function measured away from SU(4) symmetry. In the first row, interactions are kept at U = V = 6t, while the system is doped
away from single-layer half-filling (A = 0). The peak at (11, 1), though slightly suppressed as A increases, still survives throughout this doping process. In
contrast, in the second row where U = 5t and V = 6t, no obvious peak appears in momentum space when A = 0. However as the doping level increases, the

®* Charge structure factor excitonic correlation peak at (11, ) reappears after A reaches 0.4t.
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| _ As U approaches V and for large doping, excitons
Ll =5 e - == **  condense at (1, ), rather than the system forming a
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0.1 0.75 correlations only appear in the vicinity of the SU(4)
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4.0 4.5 5.0 2.9 6.0

Fig. 4: Static charge structure factor measured at V = 6t.
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