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Phase diagram at n = 1
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A doped BEDT organic
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Weakly vs strongly correlated
superconductivity

Analog to weakly and strongly
correlated antiferromagnets



Weak vs Strong correlations
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Local moment and Mott transition
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Understanding finite temperature phase from a mean-field theory down 
to T = 0

Critical point visible in 
V2O3, 

BEDT organics



Doped organic: experiment



Doped BEDT
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Method

Concept: Cluster - DMFT
Tools: Impurity solver



CTQMC impurity solver (tool) (T finite)
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Organics : Phase diagram, finite T

Made possible by algorithmic improvements

Patrick SémonPatrick SémonCharles-David Hébert

P. Sémon et al.
PRB 85, 201101(R) (2012)

PRB 90 075149 (2014);
and PRB 89, 165113 (2014)



t’ = 0.4t  overview
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First order and Widom line in organics
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Signatures of Widom line in the 
superconducting state



t’ = 0.8 t



Generic case highly frustrated case



AFM quantum critical point in heavy
fermions (with same category of methods)
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Summary : organics

• Agreement with experiment
• SC: larger Tc and broader P range if doped
• Larger frustration: Decrease TN much more than Tc

• Normal state metal to pseudogap crossover

• Predictions
• First order transition at low T in normal state 
• or remnants in SC state
• also Tc decreases in e-doped

• Physics
• SC dome without an AFM QCP. Extension of Mott
• SC from short range J. 
• Tc dome maximum near normal state 1st order
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C’est fini…
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