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A solid state analog of 3He ?

• -> 1994 superconductivity: HTSC structure without Cu
• -> px + ipy order parameter symmetry 

(Rice, T. & Sigrist, M. J. Phys.-Cond. Mat 7, L643–L648 (1995).)
• -> Unconventional SC in Fermi liquids
• -> Majorana edge modes (Topological quantum computation)
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A confusing experimental
situation 



1) Spin triplet?
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Not quite… No Knight shift was effect of heating

But, phase sensitive 
tunneling experiments:

Odd under inversion
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2) Time-reversal symmetry breaking (examples)
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3) There are nodes, (                ) but where are they?
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4) Effect of uniaxial pressure on specific heat: single 
transition
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Detailed information under uniaxial pressure
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A first principle approach
Spin and charge-fluctuation 
mediated superconductivity

Leading instabilities





Leading instabilities (without SOC)



Superconducting order parameter symmetry

〈ckℓinc−k ′ℓ′−in



Leading instabilities



Odd-frequency s-wave



A first principle approach:
Spin and charge-fluctuation 
mediated superconductivity

Some details



Correlated electronic structure



Particle-particle irreducible vertex (no SOC)



Normal state Eliashberg equations
(Meng et al. for Sr2IrO4, PRL 113, 177003 (2014))



A last look at theory vs experiment









Conclusion



Conclusion

• Superconducting symmetry of Sr2CuO4 is an important question
• Spin and charge fluctuation mediated superconductivity obtained

from correlated electronic structure
• Frequency-dependent symmetries found
• SOC and strain in further studies
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