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Motivation
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Cold atoms, high temperature



Linear resistivity at high temperature
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Linear resistivity at high temperature

U = 7.5t,  n = 0.825, t’ = 0 

DMFT (Green), FTLM (Blue)
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U = 6t, t’ = -0.25 



Linear resistivity at high temperature : vertex corrections

J. Vučičević et al. PRL 123, 036601 (2019)



Another view of vertex corrections (TPSC)
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Unexplained : Width of the Drude Peak



Perspective
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Low temperature (kBT << EF) experiments
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Cuprates



Modifed Hubbard model
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SYK like models (similar to DMFT at high T)
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« Slope invariance »



Back to high temperature : 
Why linear?



Linear at high temperature, but not because of scattering
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General Case
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Entanglement entropy
and mutual information near
the Mott transition
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First-order nature of the transition, 
universality class of the end point, 
crossovers emanating from the end point.

For quantum critical or finite temperature critical points

Motivation



Single-site entanglement
entropy



What is measured (Using CDMFT CT-HYB on plaquette)

• Single site entanglement entropy for fermions [1]

[1] P. Zanardi et al. Phys. Rev. A 65, 042101 (2002).



What is measured

• Entropy



Agreement with experiment



Results



Results



Transition and crossovers



From single-site entanglement entropy

• The Mott transition, 
• Critical exponent (not usually the case)
• Associated high-temperature crossovers,

– Without knowledge of the order parameter of the transition



Mutual information



Mutual information

Here we are not looking at the area law

What is measured experimentally
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Total mutual information
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Agreement with experiment



Results



Transition and crossovers



From average mutual information

• The Mott transition, 
• Critical exponent (not usually the case)
• Associated high-temperature crossovers,

– Without knowledge of the order parameter of the transition
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