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This report presents the results of transport measurements of Ba(Fe1-xCox)2As2 and Ca(Fe1-xCox)2As2 crystals with varying concentrations of cobalt impurities. The data were obtained through transport study with direct current method (Fig.1) and high frequency measurements (microwave absorption at 9.5 GHz). The contributions of different mechanisms to current carriers scattering, including phonon, electron-electron interaction, spin fluctuation, and others, were analyzed. The influence of nematic fluctuations (anisotropic scattering due to magnetic fluctuations) on temperature dependence of resistivity was estimated.
Figure 1 shows the temperature dependence of the resistivity of Ba(Fe1-xCox)2As2 crystals with different values ​​of x. These dependencies reflect all phase transitions occurring in the crystal with decreasing temperature: structural transition from tetragonal to orthorhombic crystal lattice, antiferromagnetic ordering in the form of spin density waves, and superconducting transition.
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Fig. 1. Temperature dependences of the resistivity of Ba(Fe1-xCox)2As2 crystals with different values of x
According to theoretical calculations [1], at high temperatures resistivity has linear dependence due to two-dimensional scattering of current carriers on spin fluctuations. With decreasing temperature, fluctuations become three-dimensional, and the dependence becomes of form ρ(𝑇) ∝ 𝑇3/2. This change in dimensionality is due to increase in correlation length of magnetic interactions and formation of exchange coupling between FeAs conducting planes.
1. Fernandes R.M., Abrahams E., Schmalian J.: Phys. Rev. Lett. 107, 217002 (2011)
