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Scaling in the Interlayer Resistivity of BaFe2(As1-xPx)2
Hayes, I.M., Hao, Z., Analytis, J.G. (UC Berkeley, Physics and Lawrence Berkeley National Laboratory, Materials Science Division); Chan, M.K., McDonald, R.D. (Los Alamos National Laboratory, NHMFL-PFF)
Introduction

The strange metal state of high temperature superconductors contains many mysteries. One of them is an unusual scaling relationship between magnetic field and temperature[1] in the in-plane, transverse (field along c-axis) magnetoresistance of the prototypical iron-pnictide superconductor, BaFe2(As1-xPx)2[2]. We have continued high field magnetoresistance measurements to put constraints on possible mechanisms for this phenomenon.
Experimental


We measured the interlayer (c-axis) resistivity of optimally doped BaFe2(As1-xPx)2 up to 65 Tesla at the NHMFL Pulsed Field facility. Comprehensive data sets as a function of temperature were taken for both the longitudinal (field along the c-axis) and transverse (field along the a-axis) configurations (see Figure 1).
Results and Discussion
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The interlayer resistivity shows strikingly different behavior in the longitudinal and transverse configurations. In the longitudinal configuration, the interlayer transport shows behavior that is nearly identical to the in-plane scaling transport (also with field along c): a low temperature B-linear resistivity, that gradually turns into B-squared resistivity at higher temperatures. Figure 1 shows that these data can be scaled in exactly the same way as the in-plane data. In contrast, when field lies along the a-axis, this behavior is clearly absent. These results identify the orientation of the magnetic field relative to the crystal axes (and not relative to the current) as the crucial ingredient for the scaling physics. This rules out mechanisms based on the Lorentz force (which would depend on current orientation) and strengthens the case that this phenomenon comes from the direct coupling of magnetic field to the dominant scattering objects in the system. The fact that it only couples to fields along the c-axis may also provide important limitations on what those scattering objects could be.
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Fig. 1 The high field magnetoresistance of the interlayer resistivity in optimally doped BaFe2(As1-xPx)2. Data in the first panel were taken with field along the c-axis (longitudinal configuration). The second panel is a scaling plot of these data, which shows the same collapse as we found for the in-plane resistivity. Finally, the third panel shows transverse interlayer magnetoresistance (with field along the a-axis), showing qualitatively different behavior.














