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Abstract

We propose and study a microscopic Hamiltonian that unveils the origin of both the magnetism

and superconductivity in bilayer nickelate (La3Ni2O7). Using density matrix renormalization

group calculations, we show that the experimentally reported (π/2, π/2) spin stripe order emerges

in our model and exhibits a hidden quasi-one dimensionality. The spin stripe order occurs over a

range of electron concentrations, but requires a sizable Hund’s coupling JH. Superconductivity

sets in only when the interlayer antiferromagnetic coupling J⊥ becomes sufficiently large,

which naturally occurs under pressure. The competition among different pairing symmetries is

then examined from a weak-coupling perspective, revealing that the s±-wave symmetry is the

most favored when JH is large. Our results demonstrate that the strong- and weak-coupling

frameworks lead to qualitatively consistent predictions regarding magnetism and

superconductivity, and highlight the indispensable role of Hund’s coupling JH in this system.
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