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Abstract

We investigated the structural suitability of GdFeOs (GdFO) as a buffer layer for the GdBa2CusO7-x (GABCO) superconducting
films. GAFO films with different thicknesses and GdBCO thin films were all prepared by using a pulsed laser deposition technique.
The analyses of X-ray diffraction and EXAFS data indicates that the c-axis parameter increases and the Fe-O bond length decreases
with the GdFO thickness due to the compressive stain induced by the lattice mismatch between GdFO and STO substrate and as a
result, the Debye-Waller factor, an index of disorder in the local structure near the Fe-O bond, increases with the GAFO thickness.
However, for the GABCO/GAFO bhilayer structure, the Debye-Waller factor decreases as the GAFO thickness increases indicating
a diminished disorder by the structural coupling between GdFO and GdBCO. These results indicate that an appropriate thickness
of GdFO is required to be utilized as a magnetic buffer layer for the GABCO superconducting films.
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Fig. 1 (a), (b) XRD 6-26 scans of GdFO films grown on
STO(001) substrate (c) c-axis parameters calculated from
the XRD data as a function of GdFO thickness.
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Fig. 2. (a) The room temperature Raman spectra of the
GdBCO single layer (SL) and GABCO/GAFO bilayer (BL)
films deposited on STO substrate with different GdFO
thicknesses. Fourier transform of the Fe K-edge EXAFS
spectra for (b) GAFO SL and (c) GAFO/GdBCO BL. GdFO
thickness dependence of (d) Fe-O bond length and (e)
Debye-Waller Factor (DWF) determined by EXAFS
model fits (f) DWF as a function of Fe-O bond length.
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Fig. 3 (a) Fourier transform of the Cu K-edge EXAFS
spectra for the GdBCO/GAFO films on STO substrate.
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included for comparison. Inset: Enlarged view near the
superconducting transition.
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