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Competing electronic phases with superconductivity in bulk FeSe
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Key ingredients of the electronic structure of FeSe1-xSx
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Orbitally-dependent electronic 
correlations;
dxy –renormalized by a factor ~7;
dxz/dyz- by a factor ~3.5

Lower Hubbard Band
U=4 eV, 
JH=0.8 eV

Momentum-dependent Fermi 
surface distortion;

Two-domains

Inter-site Coulomb interaction, V,
large in FeSe due to reduced 
screening as there is no spacer 
layer.

electronsholes
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Spin-density wave (SDW) versus competing superconductivity 
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Intertwined electronic orders in iron-based superconductors
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Tuning nematicity, superconductivity and magnetic phases of FeSe1-xSx
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x~0.11
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The effect of the non-magnetic Cu impurity inside the Fe plane in FeSe
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The robust high-Tc high-pressure superconductivity to different substitutions
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S++-pairing ? S-wave Fragile magnetism
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The robust high-Tc high-pressure superconductivity to different substitutions
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FeSe0.82S0.18
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Quantum oscillations studies of 
FeSe1-xSx
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Quantum oscillations and ARPES in FeSe
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Hole-like cylinder Electron-like cylinders
Onsager relation:
F=(ħ / 2p e) A(EF)
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Fermi surface shrinking
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Shrinking can be caused by the 
interatomic Coulomb interactions 
and dominant interband scattering. 
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Quantum oscillations in a multiband system FeSe1-xSx

15AIC et al., npj Quantum Materials 4, 2 (2019); AIC Frontiers in Physics, 8, 528, (2021);

Multiband systems conduction is determined as for a parallel network resistor.

Transport dominated by hole-like carriers
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Fermi surface evolution with applied pressure in FeSe0.89S0.11
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Ts~60 K TDO


