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• No magnetic or charge 
orders

• Provide an ideal platform 
to study the impact of 
nematicity on  
superconductivity.
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nematic phase



Thin Films
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Superconductivity in monolayer FeSe
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65-75K for monolayer on the substrate of SrTiO3 (001) 

• Role of substrate?
• Mechanism of SC in FeSe thin film?
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nematic phase
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interfacial 
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Take home: SC induced by 
nematic fluctuations with 
spin orbital coupling.
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heavily electron doped in FeSe thin film

bulk FeSe FeSe thin film
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any critical, soft, bosonic mode to induce superconductivity?
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nematic phase
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nematic fluctuation
Introduce spinors to describe the low energy model: (V. Cvetkovic and O. 
Vafek, PRB 88, 134510 (2013) )



Gap Anisotropy
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leading pairing instability: intra-
orbital and intra-pocket

gap anisotropy depends on orbital weight and relative coupling strength

dxy

dyz
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Small momentum transfer leads to pairing degeneracy: s- and d wave

Pairing fluctuation suppressed Tc



13



• Another mechanism to hybridize electron pockets
– Inversion symmetry breaking
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Gap anisotropy revisisted

• Gap anisotropy depends on the relative strength between 
SOC/inv and the mismatch of electron pockets 
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SOC has little impact on gap anisotropy



16

monolayer FeSe
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Bulk FeSe
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SC Phase in bulk FeSe
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TRSB in iron-based SC
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no nematicity non-zero nematicity
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Momentum-dependent nematicity
• Sign inversion nematicity
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Y. Suziki, et al., Phy. Rev. B. 92, 205117 (2015)

Does the sign-inversion nematicity help TRSB SC state?



Pairing interaction
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TRSB SC with nematicity
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Sizable sign-inversion nematicity is compatible with 
TRSB SC state.



Conclusion

• Nematic fluctuations with SOC may induce SC in ultrathin 
FeSe film and dramatically enhance Tc.

• Sign-inversion nematicity in the bulk FeSe is compatible with 
TRSB SC state. It might account for the kink of the specific 
heat in the superconductivity phase.
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H.-F. Wen,et al., arXiv:1703.08680



Superconductivity with small nematicity
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Sign-inversion nematicity has little impact on the s-d 
pairing degeneracy



TRSB with small nematicity
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Small sign-inversion nematicity has little impact on the 
TRSB SC state.
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