Complex electronic structure of
iron-based superconductors as a key to
high temperature superconductivity
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Iron-based superconductors (FeSC)
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FeSC electronic band structure
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Iron-based superconductors: electronic structure
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Fermi surface of LiFeAs
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BKFA: Fermi surface and gaps
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A correlates with the orbital composition:
A = 3-4 meV for 3dxy and 3dz2
A =10.5 meV for 3dxz/yz.
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FS's of iron-based superconductors

32.5K

1111 11 42622
PrFeAsOG . Fe(Se,Te) Sr,V,0.Fe,As,
S
""/:?)
\&

e
Cian et al., arXiv:1008.4805

14K 40K

Mishi et al., ar¥iv: 1102 4907

42K 18K

D. Evtushinsky 2011



FS's of iron-based superconductors
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BFA: density of states
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BFA: density of states
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BFA: density of states
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DOS

BFA: density of states
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BFA: density of states
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FeSC: electronic structure and superconductivity
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Conclusions

e The band structure of Fe-SC is well captured by LDA but do
not take it too literally. The calculated Fermi surface is usually
bad starting point for theory.

e the Fermi surface of every optimally doped compound (the
compounds with highest T) has the Van Hove singularities of
the Fe 3d,,,,, bands in the vicinity to the Fermi level. This

suggests that the proximity to an electronic topological

transition, known as Lifshitz transition, for one of the multiple

Fermi surfaces makes the superconductivity dome at the

phase diagram.

e Based on this empirical observation, one can predict, in
particular, that the hole overdoping of KFe,As, and LiFeAs
compounds is a possible way to increase the T..
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