
Fermi surface of cuprates

[9] Kordyuk PRL 2002

Energy gap at the FS in the sc state



Scanneling tunneling spectroscopy

It=It(z)               → topography maps (STM)

dI/dV ~ LDOS   → local density of states (STS)

Superconducting gap of a 

Nb-tip on W(110), T= 378 mK, 

D. Baumann, PhD thesis (2011), 

IFW Dresden

Superconducting gap of FeSe: 

nodes lead to finite DOS in the

gap.

Song et al. Science 2011
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H.-J. Grafe et al. Phys. Rev. B 90, 094519 (2014)

S=0 superconductivity

detected by NMR

75As NMR

57Fe NMR

Terasaki et al. J. Phys. Soc. Jap. 78, 013701 (2009)



SC gap symmetry determined by ARPES in Ba0.6K0.4Fe2As2

K. Nakayama et al EPL, 85 (2009) 67002



Thermal conductivity in sc state of Ba(Fe1-xCox)2As2

Tanatar et al PRL 104, 067002 (2010)



•No Hebel Slichter coherence peak, no expon. decay

•T3 dependence below Tc is indicative for line nodes

Spin lattice relaxation rate, T1
-1, superconducting state

 suggestive of d-wave

superconductivity

LaO0.9F0.1FeAs
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H.-J. Grafe et al. PRL 101, 047003 (2008)
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extended s+/- wave scenario

including impurities

Mazin et al., PRL 101, 057003 (2008)



Eremin &
Korshunov
Scalapino &

Maier

The “plus-minus” gap

is the best candidate

s+- gap

Inosov Nat Phys 6, 178 (2009

BaFe1.85Co0.15As2, Δ = 6 +- 1 meV, Tc = 25 K



Quantum critical point?

Fit (T1T)-1 to Curie Weiss:

(T1T)-1 ~ C/(T+Θ)

 Θ = 0 when Tc=max, and TN->0:

indication of QCP

Ning PRL 104, 037001 (2010)



Nematicity

Apply uniaxial strain to detwin

the samples.

Resistivity anisotropy already

above TS: nematic fluctuations.

Chu et al. Sience 329, 824 (2010)



Nematicity

Scaling of shear modulus C66 (softening

of the lattice at and above TS) and NMR 

(T1T)-1 (spin fluctuations) indicates

magnetically driven nematicity.

Fernandes et al. PRL 111, 137001 (2013)

nematic QCP at optimal doping?



Nematicity

Fernandes Nature Physics 10, 97, (2014): 

The susceptibilities of the structural transition, of the spin order (anisotropy in magnetic susceptibility) and of 

the orbital order (splitting of the dxz and dyz bands) are all non-zero in nematic phase and are intertwined: 

meaningless which drives the nematic instability.


