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Cuprates: pseudogap



Cuprates : hole-doped pseudogap



Do not forget magnetic field



Pseudogap and broken symmetry

• Varma:
– Loop currents
– Ashkin-Teller, so no TD signature

• Based on analysis of recent ARPES 
experiments by Zhang Xingjiang



Fluctuation-induced pseudogap

• Catherine Pépin
– CDW and superconductivity fluctuating

together.
• AFM fluctuations in e-doped

 th ~ AFM





Mott + short-range AFM

• Yang Zhang Rice 
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Origins of unconventional
superconductivity



Quantum critical point and superconductivity

Ferroelectric SrTiO3
- QCP under pressure
- SC appears:

- e-ph
- Small EF large D



Superconductivity near QCP: Pressure, B field

• Bechgaard salts (Bourbonnais-Jerome)
• many pnictides (not FeSe) 

– Reza vs controversies
• heavy fermions (CePdSi2 , CeCu2Si2)
• MnP
• e-doped cuprates
• H3S ?



Mott + short-range J
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Rice, why so few high-temperature
superconductors (M. Rice)?



Varma

• Scattering near (,0) 
inelastic or not?

• Alexis



Bad metal



T linear resistivity > Mott-Ioffe Regel


  kBT

T−1  kB/

ln ne2

kBkF

∂
∂T  − lnvF  ln



Bad metal behavior : (linear in T resistivity)

• Anisotropic MFL (McKenzie) in overdoped

– No vertex corrections

′′, T  1. 6 Tcp
T0

max cos22maxT, 2



Dobrosavljevic

• From DMFT

PRL 114, 246402 (2015)
T scale too large?

Deng, Georges, Kotliar
PRL 110, 086401 (2013)



CDMFT

Sordi et al.
PRB 87, 041101(R) (2013)



Topological superconductivity



Sr2RuO4



Why interesting

• px+ipy superconductors can carry Majorana
edge modes. 

• 4/3 filled with electron-hole transformation. 
Near 30% doping close to van Hove 
singularity. Stoner-like ferro instability 
towards ferromagnetism. 

• SrRuO_4 can be large Chern number chiral 
px+ipy (no-nodes)
– (Scaffidi, sin 3kx is dominant) 

• Or d-wave  with nodes (Louis) (Breaks TR 
through interband d+id)


