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Hubbard Model 775
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F=Ferromagnetic
FC=Short-range ferromagnetic correlations
AF=Antiferromagnetic
AFC=Short-range antiferromagnetic correlations
P=Paramagnetic
FI=Ferrimagnetic
IC=Incommensurate, S=Spiral
G=Correlated state of Gutzwiller type

Figure 26.9. Six representative phase diagrams of the two-dimensional Hubbard model, as
a function of on-site repulsion U over hopping parameter t, and filling fraction A, which
tells the fraction of sites that has more than one electron. In the absence of reliable con-
trolled approximations, researchers try various variational wave functions or numerical
approaches, but few researchers have yet agreed particularly on the form of the results.
The graphs should all be the same, but they are so different that a logarithmic vertical axis
was needed to fit them all on the same page. This problem is still unsolved. [Results of
Dorantes-Davila et al. (1983), Sarker et al. (1991), Kaxiras and Manousakis (1988) Cop-
persmith and Yu (1989), Schumacher (1983), and Richter et al. (1978). There are also
predictions of superconducting regions, as in Giamarchi and Lhuillier (1991).]
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