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High Field Transport Properties of Ni-doped BaFe2As2 Thin Film
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Introduction

We have investigated the high field transport properties of epitaxial Ni-doped BaFe2As2 (Ba-122) thin films in order to reveal various physical properties. The main purpose of this study is to clarify the dominant pinning mechanism.
Experimental 

The epitaxial Ni-doped Ba-122 thin film with 70 nm thickness was prepared by pulsed laser deposition at IFW Dresden. Fully epitaxial growth was proven by means of x-ray diffraction. A small bridge of 90 m width and 2 mm length was prepared by laser cutting at NHMFL for the measurements of transport properties by a four probe method. DC magnetic fields of up to 35 T were applied in maximum Lorentz force configuration.
Results and Discussion
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The resistivity of Ni-doped Ba-122 thin films is shown in figs. 1(a) and (b) for H||ab and H||c. Based on those data, the upper critical field is summarized in fig. 1(c).

The activation energy U0(H) for vortex motion can be estimated by the model of thermally activated flux flow. In figs. 2 (a) and 2(b), the slope of linear fits corresponds to U0 for vortex motion. Figure 2c shows the relationship between ln[] and U0 for H||c and ab. The linear fitting for H||c and ab yields Tc=16.4 K and 16.9 K. Figure 2(d) shows U0 as a function of H for both major directions. U0(H) shows a power law for both crystallographic directions. In the range of 1<0H<7.5 T, =0.49 is observed for H||c, whilst a similar field dependence of U0 reaches 12 T for H||ab. In higher fields for both H||c and ab  =1.2 is obtained, which is close to 1, suggesting a crossover from plastic to collective pinning at around 7.5 and 12 T for H||c and H||ab, respectively. 
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Conclusions

We have explored the electro-magnetic properties of epitaxial Ni-doped Ba-122 thin films prepared by PLD on a CaF2 (001) substrate by measuring the angular field dependence of transport properties up to 35 T. We determined the crossover field where the dominant pinning mechanism changes for both crystallographic directions (0H=7.5 T for H||c and 0H=12.5 T for H||ab).
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Fig.1 Resistivity as a function of temperature for (a) H || ab and (b) c measured in field up to 35 T at the NHMFL. (c) The extracted Hc2 for both major  direction.





Fig. 2 In-field resistivity  measurements of Ni-doped Ba-122 thin film up to 35 T and the analyses of the activation energy of pinning potential.









