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ARPES maps band structure and Fermi surface
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Ultrahigh-resolution ARPES spectrometer
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Ultrahigh-resolution ARPES spectrometer
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Energy resolution:

0.9 meV @ MCP

Angular resolution: 0.2°
Photons:

Xe and He discharge lamps
Lowest T: 3.5 K

Vacuum: < 2x10-" Torr



Crystal structure of iron-based superconductors

Universality in
Fermi surface topology
& superconducting gap?




Phase diagram

of Ba122 system
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Electron-hole asymmetry?
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ARPES observation of five bands and five FSs
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Band structure and Fermi surface of pnictides
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Fermi surface evolution in “122”: quasi-nesting?
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Intensity (arb. units)

ARPES observation of superconducting gap
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Observation of a shoulder at low energy
It may be due to impurity scattering effect

since it 1s sample dependent
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Nodeless SC gap in Ba, (K, ,Fe,As, (T, = 37K)
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J, —J, model predicts almost isotropic s+ gap

local interactions Order parameters in Real space configuration
Ji- J, momentum Space of pairing symmetry
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Resonant mode supports s+
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A FS-dependent “kink” observed in SC state
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overdoped Ba ;K ;Fe,As, (T, ~ 20K)
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Temperature (K)

Underdoped Ba, 5K, ,sFe,As, (T, = 26K)
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A distinct pseudogap emerges on the nesting FS region
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Intensity (arb. units)

Doping dependence of the SC gaps in Ba, K, Fe,As,
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Electron doped BaFe, ¢;Co, ;sAs, (T, = 25.5K)
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Photon energy (eV)

kz dependence of SC gaps
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H. Miao et al.,
PRB 85,
094506 (2012)
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A new twist: (T1,K),Fe, ,Se, (T, ~ 30K)
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A Fe, ,Se,: electron doped SC

Se valence is 2-, while As valence is 3-
AFe,.Se,: electron doping = x/2 -,

Ko sFeqg5€,: electron doping = 0.2, T, ~ 30K
KogFeqg9€,(245): electron doping = 0, insulator

KFe,As,: heavily hole doped
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Isotropic SC gap on electron FS
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Possible SC gap symmetries
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3D electron FS pocket around Z
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SC gap structure 1n (T1,K)Fe, -¢Se,
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Moderate gap anisotropy in LiFeAs
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Moderate gap anisotropy in LiFeAs: STM results
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SC gap (meV)

Comparison between ARPES and STM on LiFeAs
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Three classes of high-T_ superconductors
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Overlap strength between pairing form factor and Fermi surface
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Three classes of high-T_ superconductors
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Summary

1. The SC gap of all iron-based superconductors
measured by ARPES can by described

approximately by J,-J,-J; model

2. A possible unified paradigm of high-T,
superconductivity:
local AFM magnetic exchange

+ collaborative FS topology

J.-P. Hu and H. Ding, Scientific Reports 2, 381 (2012)



