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Hubbard model
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Attn: Charge transfer insulator

t
Effective model, Heisenberg: J = 4t2 /U



Method
• Dynamical Mean Field Theory 

– clusters
• Concept: atomic-like localized

correlations consistent with
delocalized aspect
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Cellular DMFT + CT-QMC
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+ and -

• Long range order:
– No mean-field factorization on the cluster
– Symmetry breaking allowed in the bath (mean-field) 

• Included exactly:
– Short-range dynamical and spatial correlations

• Missing: 
– Long wavelength p-h and p-p fluctuations
– Hence good when the correponding correlation

lengths are small



The pseudogap from 
spin susceptibility
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Knight shift   (Q=0 spin susceptibility)
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Spin susceptibility
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3. Results : effect of t’ on T*
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4. Results: van Hove singularity

p* < pfs
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Perspective
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Connecting the finite doping behavior to 
the Mott transition at half-filling

U = 9



Connecting the finite doping behavior to 
the Mott transition at half-filling

U = 9U = 7



Connecting the finite doping behavior to 
the Mott transition at half-filling

U = 9U = 7U = 6.2



Influence of the Mott transition away
from half-filling
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Influence of Mott transition 
away from half-filling

n = 1, d = 2 square lattice



Influence of Mott transition 
away from half-filling

n = 1, d = 2 square lattice



Two crossover lines
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Anisotropic triangular, 3x2 cluster DCA
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Conclusion
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Figure from: Marc-Henri Julien



p* < pfs

Pressure dep of p*

T* ~ J

fall



Conclusion

p* in Hubbard is the end 
of Mott physics

Mott transition and its
finite doping extension is
the organizing principle
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