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GdBCO-MgO interface Introduction Coherent precipitates
o (Mean) lattice mismatch of ~8.1% (tensile) results in periodic array of  Epitaxially grown superconducting GdBa,Cu,0,_s (GdBCO) thin films are o Small, coherent, plate-like (probably Gd,CuO,)
misfit dislocations?® with a theoretical periodicity d_. of interest for fundamental research and applications’ Ba M
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Changes in EELS signal (T, |, ~)
near precipitates qualitatively fits
Gd,CuO,

o | GdBo0, | Ga,0u0,
Gd / at% 7.7 28.6(7)
Ba / at% 15.4 0()
Cu/ at% 23.0 14.3()
O/ at% 539 57.1(»)

» Structural changes in film during ex-situ O-annealing, which is used
to form the superconducting orthorhombic phase (6 = 0)

» (Scanning) transmission electron microscopy (STEM) for detailed
structural and chemical analysis of nanoscale defects and interfaces
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Vertical defects

o Vertical defects in cross-section images are -, antiphase-, low-angle .
001 ]-tilt-b dariesd and threading dislocati tetragonal-to-orthorhombic
-tilt-boundaries?, and threading dislocations bhase transition? S .
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b T « High density of precipitates i e - ::;;;;;;;';';';'; LALLM fits well
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» GdBCO (6 = 1) grown by pulsed laser deposition (PLD) on MgO(001)
and subsequent ex-situ annealing (450°C, 1 bar O,, 30 min)

o TEM cross-section and plan-view sample preparation by focused-ion-
beam in-situ lift-out (FEI Strata 400S & Thermo Scientific Helios G4 FX)

a/b-oriented grains (,ab grains")
« Large ab grains3» observed at substrate interface
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= » High/Low-angle annular dark-field (H/LAADF) STEM and electron
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= Understanding of defects and structure-property 1] Obradors and Puig, Supercond. Sci. Technol. 27 (2014) 044003 I
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