[image: image1.jpg]<



[image: image2.jpg]Hll ab






Study of the Mixed States of FeSe Superconductors
Kim, J.H.; Jo, Y. (Kyungpook N. U.); Ok, J.M.; Kim, J.S. (POSTECH) and Kang, W. (Ewha U.)
Introduction 

FeSe has the simplest crystal structure among Fe-based superconductors; it allows us to discover its novel phenomena easily. FeSe has a distinct phase diagram with other Fe-based superconductors from paramagnetic mother compound. In order to explore the interplay between SC and AFM phases to the underlying mechanism of flux pinning in FeSe, we performed electrical transport experiments on single crystals of FeSe. 
Experimental 

High-quality single crystals of FeSe were grown by a well-known KCl-AlCl3 flux method. Electrical transport measurements along the ab-plane were performed using the four-probe configuration method. The residual resistivity ratios (RRRs) of samples given by (300 K) / (Tc) ranges from 14 to 20. Magnetotransport measurements were performed by applying a magnetic field parallel to the c-axis and ab-plane up to 18 T in SCM2 at NHMFL.
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Results and Discussion


Thermal fluctuations directly affect the vortex motion in the thermally activated flux flow (TAFF) region. According to the Arrhenius relation, the resistance in the TAFF region can be described as follows:

ln R (T,H) = ln R0 (H) - U0 (H) / kBT       [1]

where U0 is an activation energy and kB is the Boltzman constant [1,2]. Fig. 1(a) shows the Arrhenius plot of the resistance of FeSe with various magnetic fields as a function of 1/T. The solid line indicates the best-fit obtained from Eq. [1]. Each slope increases with the increasing magnetic field, which means that vortices tend to easily flow for higher magnetic field. In Fig. 1(c), the activation energy, calculated from the absolute values of the slopes of the Arrhenius plots, as a function of the magnetic field is shown in common logarithmic scale. In general, a field dependence of activation energy has a form of power law [3]. The solid line denotes the power law fitting and shows different field dependences before and after the crossover field Hcr. 
Conclusions

For H//c, the slope of Uc is sharply changed at around Hcr~10 T, indicating the change of the vortex pinning mechanism. Such a change of slope of U has been observed in other iron-based superconductors [91, 99, 100]. On the other hand, the Uab shows monotonic behavior in H//ab, supporting the absence of the change in vortex pinning mechanism consistent with I-V measurement (not shown here). 
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Fig.1 An Arrhenius plot of the resistive transition of FeSe single crystal in H//c (a) and H//ab (b). The solid lines show the logarithmic temperature variation in the low-resistivity part. (c) Field dependence of the activation energy U(H), obtained from the slope of the Arrhenius plot. 









