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Abstract

We studied

the effect of substrate-induced strain state on the superconducting transition

in  GdBa2Cuz0r7

(GdBCO)/La0.7Sro.3sMnOs (LSMO) bilayers deposited on a LaAlOs (LAO) substrate. The stain state of LSMO is controlled by
increasing the thickness from 20 nm to 80 nm. Analyses on the extended X-ray absorption fine structure (EXAFS) measurements
reveal difference in the direction of MnOe octahedral distortion depending on the LSMO thickness, which leads to a difference in
anisotropy of magnetization of LSMO layer. The superconducting transitions of our system are strongly correlated with the
magnetic anisotropy accompanied by the MnOs octahedron distortion in a specific direction. This result suggests the possibility of
improving the superconducting transition in the GABCO/LSMO bilayer system by controlling the degree of competition between
superconductivity and ferromagnetism via adjusting strain state in the LSMO layer.
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Fig. 1. Temperature dependences of normalized

magnetization curves at ZFC for LSMO-buffered GdBCO
samples.
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Fig. 2(a) Mn-O pair distribution function (PDF) for L50
samples, and the solid and dotted lines are Gaussian fitting
results of the pair distribution function of di, and ou in
MnOs octahedron. (b) Gaussian fitting results of all the
samples. (c) Schematics of the local atomic displacement
of Mn-O bond in unstrained and strained MnOg octahedron
depending upon the degree of strain.
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Fig. 3. Field dependences of magnetization measured at
150 K for GABCO/LSMO/LAO samples with the magnetic
field perpendicular (open circles) and parallel (solid line)
to the film surface.
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Fig. 4. Superconducting transition width (AT:) of
GdBCO/LSMO bilayer samples as a function of the
magnetic anisotropy defined as (Mr.op — MRr.ip)/Mes.
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