Influence of Nanoparticle Doping on Electronic Properties of MgB, Bulk Samples
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Abstract - Superconducting and normal-state properties of MgB, polycrystalline samples with
non-magnetic (SiC) and magnetic (Co) dopant addition were analysed in order to study the
doping influence on the magnetic anisotropy of MgB, polycrystalline samples and to correlate
this influence with the doping-induced changes in band scattering processes. Both doping
typologies result in a decrease of the MgB, upper critical field anisotropy factor. For SiC-doped
samples this result is joined to an upper critical field (B..) shift toward higher temperatures
whereas Co doped samples exhibit a B, decrease. To guide the application road map a
theoretical approach to the analysis of the normal state resistivities (SiC doping) and of the upper
critical field dependence on temperature (SiC and Co dopings) was performed. According to the
anisotropy reduction scenario, band scattering rate as well as electron diffusivity values obtained
by these analyses showed for both the investigated doping typologies an increase of intraband
scattering processes in the more anisotropic ¢ band whereas the conductivity of = band remains
almost unaffected.
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