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Superconducting signatures at 78 K were discovered in bulk La3Ni>O7 under high
pressure [1], and ambient-pressure superconductivity with 7. = 40 K has been achieved
in compressively strained bilayer nickelate thin films [2]. This observation has been
mainly confined to the films on SrLaAlOs (SLAO) substrates, which impose a large
compressive strain of approximately —2.0%. The control of lattice size by applying
various substrates is a topic worth researching to improve superconducting properties.

Our group has tuned the lattice size of La,LnNi,O7 films prepared by pulsed-laser
deposition through Ln substitution and hydrostatic pressure [3]. Lz substitution on SLAO
yields superconductivity for Ln = Pr, Nd, Sm, Eu, and 04
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and LAO, while it becomes positive on tensile LSGO previous study [3] and this study.

(Fig. 1). Ln substitution and substrate strain may thus
tune Ry through different Fermi-surface variation, acting mainly on the X-point hole

pocket of d3-= character and on the I'-point electron pocket of dx>-y» character.
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