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and cryogenic studies of the Nd-doped SrBaCo2O5 ceramic using energy-dispersive

X-ray microanalysis. The Nd-doped SrBaCo2O5 ceramic was synthesized by the
solid-state reaction technique. The crystal structure of the sample was determined

by X-ray powder diffraction (XRD). The XRD results show that the as-prepared
powder has a perovskite structure of space group Pm-3m with a disordered site

occupied by Ce in an approximate ratio of 1:2 for all compositions. Energy-
dispersive X-ray microanalysis (EDX) shows that the A-site of the sample is

dominated by Ba, A1-site is occupied by Sr and it is responsible for the conduction
band, B-site of Nd occupies the B1-site (or V-site), B1-site is responsible for the

valence band and Co:Nd molar ratio ∼1:2. Single-crystal studies were carried out on
a Nd-doped SrBaCo2O5 single crystal using wavelength-dispersive X-ray

microanalysis. The crack-free and crack-controlled single-crystal samples were also
prepared. The results show that the presence of Nd in the B-site of the perovskite
structure modulates the conduction band through an exchange interaction and

thus, can be used to enhance the electrical conductivity. The use of Cr as a crack-
controlling material permits determination of the crack-free region by means of EDX
study. The dimensions of the crack-controlled region and the crack-free region were
also determined. These data reveal the proposed crack-controlling mechanism for
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