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The interfacial effects on the spin density wave in FeSe/SrTiO3
thin film1 HAI-YUAN CAO, SHIYONG TAN, HONGJUN XIANG, D.L. FENG,
XIN-GAO GONG, Department of Physics, Fudan University — Recently, the signs
of both superconducting transition temperature beyond 60 K and spin density wave
(SDW) have been observed in FeSe thin film on SrTiO3 substrate, which suggests a
strong interplay between superconductivity and magnetism. With the first-principles
calculations, we find that the substrate-induced tensile strain tends to stabilize the
SDW state in FeSe thin film by enhancing of the next-nearest-neighbor superex-
change antiferromagnetic interaction bridged through Se atoms. On the other hand,
we find that when there are oxygen vacancies in the substrate, the significant charge
transfer from the substrate to the first FeSe layer would suppress the magnetic order
there, and thus the high-temperature superconductivity could occur. In addition,
the stability of the SDW is lowered when FeSe is on a defect-free STO substrate
due to the redistribution of charges among the Fe 3d-orbitals. Normally, heavy elec-
tron doping would kill superconductivity as it suppresses the spin fluctuations as
well, but the expanded lattice constants in this system enhance the magnetism and
thus preserve the superconductivity. Our results build a foundation for the further
exploration of the superconductivity and magnetism in this novel superconducting
interface.
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