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1. Review of our ARPES measurements of SC gap in many
Fe-SCs



Nodeless FS-dependent SC gap in Ba, (K, ,Fe,As, (T, = 37K)
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Photon energy (eV)

kz dependence of SC gaps
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K-dependence of SC gap in LiFeAs
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K-dependence of SC gap in LiFeAs: STM results
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SC gap (meV)
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Modification of SC gap function in FeTe, =Sej 45
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Isotropic SC gap In (TI,K),Fe, Se,
No FS nesting, no problem!
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2. Observation of strong pairing on bands without Fermi
surfaces in LiFe, ,Co,As



FS topology of pristine LiFeAs and LiFe, o;C0, 43AS
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Extracting SC gap from EDCs
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3. Observation of a FL-NFL crossover in LiFe, ,Co,As due
to spin-fluctuations @ FS nesting



FS evolution and low-E spin fluctuations of LiFe, ,Co,As
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DC resistivity of LiFe,  ,Co,As

[ A

LiFe, Co As
x=0

1.8
| =16}
1.4}

1'20.0 0.1

0.2 03 04
doping x

A Ih.- A A
o

o

Io

(wo o) °d



Optical conductivity and scattering rate of LiFe, ,Co,As
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FL-NFL crossover, spin fluctuations, and FS nesting
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4. A phenomenological understanding of Fe-SCs, and
Implications to Cu-SCs
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Three classes of high-T_ superconductors
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Selection Rules of Pairing Symmetry

Self-consistent mean field equation for t-J model
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AF couplings & gap form Bi1,Sr,CaCu, Oy, | Pry_,Ce, CuO, | Bay s Ky 4 Fe) As, | FeTeg ssSep a5 | KFey 7 Se,
Ji: s-wave (cosk, + cosky)/2 0.03 0.01 0.43 (0.29) (0.01)
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Overlap strength between pairing form factor and Fermi surface

Bi,Sr,CaCu,04,, ¢ BagsKosFeAs,

.




Three classes of high-T_ superconductors
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Persistent spin excitations in Fe-SCs
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Summary

1. The SC gap of most Fe-SCs measured by ARPES is a simple
sine/cosine function of (kx, ky, kz), strongly suggesting local
pairing and strong coupling

2. Strong pairing can happen to bands without FS: smoking
evidence for local-exchange (strong-coupling) approach

3. Low-energy spin-fluctuations, which can be enhanced by FS
nesting, may not be essential to superconductivity

4. The magnetic exchange model (J;-J,-J;) can describe
magnetic order patterns and SC gap functions in Fe-SCs and
Cu-SCs, suggesting an unified paradigm of high-T,
superconductivity

Thank you!



