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2D

Mott insulator metal
b ' c
Paramagnetic
Phase separation
Super- Coexistence
conducting S
Antiferro- conducting Antiferro-
magnetic magnetic
Hole Doping Electron Hole Doping Electron
fraction |. Mazin, Naturet64, 183 (2010) fraction
cuprates Febased superconductors

Low-temperature Laboratory 19 Jal’] 2011 KlTP Wlntel’ 2011 3

Superconductivity & Magnetism



A 3Dbandstructure -
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domains in orthorhombic / AFM phase
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YN domains in doped FeCo122
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high—energy xray
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effect of strain
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anisotropy: case of LIFeAs
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A Two @n)isotropicgaps in pnictides
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3D structure
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London penetration depth
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A selfconsistent descriptionHilenbergey
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A\ gapratio in a tweband superconductor
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zoology of the gaps
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A\ the experiment: tunnel-diode resonator
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A universal poweflaw behavior of (T)in Ce122
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Ba(Fe_ NI ),As, single crystals
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Ba(Fe,T),As (T =Pd Co+Cu
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conclusioni _,(T)

a O

In all ronbased superconductors

/(T)= £,(0) +AT

2 < n< 3 in most doped Feased superconductors
n° 1.xx in P-doped materials

large inpane gap anisotropy In
\\ the overdoped regime /
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A comparison with other measurements
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the absolute value df(0)
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A pairbreaking for general F&ndanygapsymmetry

f(rk.,w) D(r,Tk.) = ¥.T) &), A W -order parameter.
2 + _ _ . _
g+ ff" 4 Simplify:a W30 (applicable to dvave andg #n=kg; 4

Introduce normal and spiflip scatteringin Born approximation.

i_l- o) 1 ;= h [ = r° V. G. Kogan,
— — or 20T ¢ m Phys Rev. B0, 214532 (2009)
[, [ m ¢ V. G. Kogan, C. Martin, R. Prozorov,

Phys. Rev. B0, 014507 (200p

for strong pairbreaking, at all temperaturesf «1,g° 1 -ff*/2

8% { W - selfconsistent gap equation withw, = w «2 1:)'1

- without fields. It giveg\brikosovG o r ’rdsutvor W =1
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A response to fields and currents
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strong pairbreaking in pnictides
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A scaling oD/ (T)= bT?
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A summary: effect of scattering do I(T)
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A\ 1.4GeVvPerirradiation of Fe€o,Ng-122

Irradiation at
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parameterized by the matching field:

B, =nf,
we used fluences in the range up to
B =2T

corresponding to the mean distance
of 32 nm between the ion tracks

FeN#122

R. Prozoroet al.,Phys. Rev. 81, 094509 (2010)
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London penetration depth
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M\ pairbreaking with §_pairing:numerics
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conclusion

-

.

~

power-law behavior ot _(T)
In charge- doped pnictides
comes from paHbreaking

scaftering + anisotropy
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A superfluid densr[y

| smgle gap BCS S Wave 20,
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clean weakcoupling twegap BCS works in the entirgange
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A

Pauli imiting and possible FFLO state
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A

comparison with other systems
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A stoichiometricpnictides

T | (full gap)
30 -
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are there nodes in the overdoped state?
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conclusions

A it appears that Féased superconductors

represents most comp

A low anisotropy. Threec

ex system so far
Imensionabandstructure

A Modulated 3D gap. Possibly with dopidgpendent

nodes
A fully gapped at optimal

doping developing

significant anisotropy Iin theverdopedregime
A unconventional svave pairing with many options

for nodes (that are not
A clear signatures of two

symmetry imposed)
distinct gaps

A Pauli limitedH.,, possible FFLO state
A significant effects of paibreaking scattering
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