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Sr,Ru0, cleaved at 180 K
T— 10 K hv=2% aV

Damascelli, A. et al. Phys. Rev. Lett. 85, 5194-5197 (2000).



A solid state analog of SHe ?

@ Ruthenium

O Strontium °©

® Oxygen

-> 1994 superconductivity: HTSC structure without Cu
-> p, +ip, 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
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1) Spin triplet?
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"Not quite... No Knight shift was effect of heating |
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Pustogow et al., arXiv:1904.00047 (2019)

But, phase sensitive
tunneling experiments:

Odd under inversion

Review:
Y. Liu, QZ Mao
Physica C 514 (2015) 339-353



2) Time-reversal symmetry breaking (examples) _'
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3) There are nodes, ( Cy,k,Vs ) but where are théy?
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4) Effect of uniaxial pressure on specific heat: s'in'gie
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Sunko et al.
arxiv:1903.09581

Small strain

Detailed information under uniaxial pressure

Large strain
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A first principle approach
Spin and charge-fluctuation
mediated superconductivity

Leading instabilities
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@ Ruthenium

O Strontium °©

¢ Oxygen

Bergemann et al., Adv. Phys. 52, 639 (2003)



Leading instabilities (without SOC)
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uperconducting order parameter éymmetry
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Leading instabilities
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A first principle approach:
Spin and charge-fluctuation
mediated superconductivity

Some details
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Correlated electronic structure

Normal State:
» Quasi 2D: Ru-O planes

@ Ruthenium |,

8O (B

» Multiband Correlated Fermi ’ b & ® @
liquid

) strontium ©

» Partially occupied Ru 4d¢,, ~ ° v

Bergemann et al., Adv. Phys. 52, 639 (2003)

/A‘/,h oinit % = G 4 GGG

» Gy: one-particle Green function

» K= (k,iwp)
LDA+DMFT » > (iwp): Local self-energy
U=24eV, J=0.4eV

http://abinit.org

a



Particle-particle irreducible vertex (no SOC)

Superconductivity _ . N
[I‘g[’;]K,l,z;K,,3,4: irreducible pairing vertex

» Exchange of dressed particle-hole (ph) excitations (Spin- and Charge-fluctuations)
» Bare ph excitations characterized by bare susceptibility xgh x Gk, 1, Gk, 1,
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Normal state Eliashberg equations

(Meng et al. for Sr,IrO,, PRL 113, 177003 (2014)) ANAY = I"”XPPA”’
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A last look at theory vs experiment

UNIVERSITE DE

SHERBROOKE USHERBROOKE.CA/IQ



Spin-singlet d-wave

0.95

in-singlet
-wave on d,y

» Large 5™: Singlet favored, repulsive

> Nesting vector qapy on dyy, favors d,2_ 2

» Nesting vector q;p on d,, .« favors d,2_
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No degeneracy
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Spin-triplet Odd-orbital s-wave

095-1 e @ @ ¢ o o ] ] . =
R Inter-orbital pairing:

-wave on dy,

» Cooper pairs with electrons on different orbitals
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» Smaller S™: More room for triplet Spin-triplet v
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Spin-triplet Odd-frequency (Odd-w) s-wave
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» Smaller J;/Us: Larger charge-fluctuations
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» Odd-w correlations essential for Kerr effects Spin-triplet

Komendova and Black-Schaffer, PRL 119, 087001 (2017)

» Gapless but renormalization of quasiparticle spectrum TRSB
Abrahams et al.,, PRB 52, 1271 (1995) NOdes

» Definitive experiment would be ARPES below T,
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Conclusion
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Conclusion

» Superconducting symmetry of Sr,CuQO, 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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We find exotic possibilities -, %,-1308 02527 |
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