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Strong-coupling and Electron Correlation in Nickelate Superconductors
Motoki OSADA*

The recently discovered superconducting infinite-layer nickelates provide a new platform for investigating
exotic pairing mechanisms in multi-band systems, offering fresh insights into unconventional superconduc-
tivity and complex quantum phases distinct from those observed in cuprates. In this study, we demonstrate
that infinite-layer La, Sr NiO, exhibits robust strong-coupling superconductivity — more than twice the
Pauli-limit expected for weak-coupling BCS superconductors. This substantial violation becomes even
more pronounced in the underdoped regime, suggesting an intriguing evolution of the electron pairing
interactions. Additionally, the unexpected observation of positive Seebeck coefficients in underdoped
region suggests a presence of electron correlations. These findings establish a direct connection between
strong-coupling superconductivity and electron correlations in infinite-layer nickelates.
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