15 Jahre Hochtemperatur-Supraleitung

Erste Anwendungen sind in Sicht, verstanden sind die Hochtemperatur-Supraleiter
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Scanneling tunneling spectroscopy
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The corner SQUID experiment
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S=0 superconductivity
detected by NMR
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Fig. 1. (a) "Fe-NMR spectra at H = 11.97 T and 30K for LaFeAsQy 7 in

the field parallel (@) and perpendicular (O) to the orientation direction.
(b) T dependence of K+ at H=11.97T [T.(H)~20K]. It is
noteworthy that the 7 dependence of >’ K is opposite to those of "> As
and '°F sites,|”'""1? indicating that the hyperfine-coupling constant is
negative at the Fe site, originating from the inner core-polarization.
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SC gap symmetry determined by ARPES in Ba, (K, ,Fe,As,
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Fig. 2: (Colour on-line) (a) Schematic view of the four F'S sheets
with a definition of the FS angle (0). (b), (c) SC gap size at
15K extracted from the symmetrized spectra shown on polar
plots for the (b) a, 8 and (c) -y, 6 F'Ss as a function of 0. (d) and
(e), Same as (b) and (c) but the data points have been shifted
(reduced) into the 0° < 6 < 45° region, by assuming a four-fold
symmetry. Thick lines show the averaged SC gap values on
each FS.



Thermal conductivity in sc state of Ba(Fe, ,Co,),As,
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FIG. 2 (color online). Left panels: Temperature dependence of
the thermal conductivity, plotted as «/7 vs T, for three Co
concentrations, each measured in magnetic fields as indicated.
The lines are a power-law fit of the form /7 = a + bT* to the
H =0 and H = 15 T data, used to extract the residual linear
term k,/T = a in the T — 0 limit (see text). Right panels: field
dependence of /T plotted for three temperatures, as indicated.
The T — 0 data (red squares) are obtained from the power-law
extrapolations, with a typical error bar as shown.
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Neutron scattering — resonance peak below 24
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Figure 2 | Imaginary part of the spin susceptibility x(Qarm,®) in the
superconducting (T = 4 K) and the normal state (T = 60 and 280 K).
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Quantum critical point?
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Nematicity

Scaling of shear modulus C66 (softening
of the lattice at and above T¢) and NMR
(T,T)? (spin fluctuations) indicates
magnetically driven nematicity.
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Nematicity
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Figure 2 | Manifestations of nematic order in the iron pnictides. a, Structural distortion from a tetragonal (dashed line) to an orthorhombic (solid line) unit
cell>. b, Anisotropy in the uniform spin susceptibility Xjj = m,-/hj, where m; denotes the magnetization along the i direction induced by a magnetic field h
applied along the j direction’. ¢, Splitting of the dy; and dyz orbitals (orange and blue lines, respectively) 15. The corresponding distortion of the Fermi
surface is also shown (see also Fig. 5a).

The susceptibilities of the structural transition, of the spin order (anisotropy in magnetic susceptibility) and of
the orbital order (splitting of the d,, and d,, bands) are all non-zero in nematic phase and are intertwined:
meaningless which drives the nematic instability.

Fernandes Nature Physics 10, 97, (2014):



