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Cuprate materials: Some indisputable basic 

facts

1. Zero doping: Mott insulator

2. Mott state has Neel long range spin order

3. Superconductivity in doped materials

4. d-wave order parameter symmetry for SC



Other basic facts – what kind of superconductor?



Other basic facts – gapless superconductivity 



Other basic facts – nodal quasiparticles?



Summary of some basic experiments



A theoretical project



A theoretical project



A theoretical project (cont’d)





Doping an antiferromagnetic Mott insulator: 

Low doping



Losing the Neel order



Lessons from insulating quantum magnets



Deconfined quantum criticality-I



Deconfined quantum criticality-II



Doping the deconfined critical point-I



Doping the deconfined critical point-II



The holon metal



The holon metal: Physical properties-I



The holon metal: Physical properties-II



Superconductivity from the holon metal



Mean field theory for the superconductor



Gauge fluctuations: QED_3 theory



Superconducting Algebraic Holon Liquid (SAHL)



Stability of the SAHL



Properties of the SAHL-I

Superfluid density at T = 0



Properties of the SAHL-II

Finite T superfluid density





Specific heat



Thermal conductivity



Tendency to break lattice symmetries



Comparison with d-wave BCS



Problems with SAHL?



Schematic phase diagram 



How did we do? 



How did we do? 



How did we do? 



How did we do? 



General suggestions/questions-I



General suggestions/questions-II



General suggestions/questions-II


