Electronic conductivity of Ti, Zr and Hf-BASED COMPOUNDS
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In the search for new intermetallics having specific electrical properties, much attention was paid to compounds formed with metal elements belonging to the beginning and ending rows of the d series with non metal elements such as Sn, Sb, etc. This contribution is aimed at the electronic conductivity investigation of recently synthesised compounds with formulas MCuSn, M2CuSb3 and M1-xScxNiSn (with M = Ti, Cu, Hf). A theoretical study has been carried out using the Korringa-Kohn-Rostoker Green’s function method. For the scandium substituted compounds the coherent potential approximation was applied. 

The calculations confirm the metallic type conductivity as evidenced from electrical resistivity measurements and show that the main source of the electron conductivity originates from the d-electrons of M metal. For the MCuSn and M2CuSb3 compounds a pseudo-gap was found at the Fermi level from band structure calculations. It indicates an anisotropic character of the transport properties in all these compounds. For M1-xScxNiSn, the concentration dependency of the measured thermopower and of the calculated l​- and site-resolved densities of states at the Fermi level are reported.
