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Resistive Transition of BaFe2(As1-xPx)2 at High Magnetic Fields
Moir, C.; Galvis, J.A; Gallo-Giraldo, P.; Lian, X.; Shekhter, A.; Boebinger, G. (FSU, Physics.); Chu, J.-H.; Walmsely, P. and Fisher, I.R. (Stanford University, Applied Physics)

Introduction

The physics of the strange metallic state in high-temperature superconductors, such as cuprates and the iron-based pnictides, and the mechanism of cooper pairing in the superconducting state that emerges from it are one of the biggest puzzles of condensed matter physics. Our recent specific heat studies of overdoped 
BaFe2(As1-xPx)2 at the NHMFL have revealed a nodal character of the magnetic field dependence in the specific heat and, importantly, a saturation at high magnetic fields, providing important insight into the doping evolution of the  anomalous normal state in these systems [1]. In particular, our heat capacity measurements have suggested that that saturation of C/T occurs well inside the superconducting state if resistivity measurements[2] are any evidence. Such a discovery would be a critical contribution to the understanding of unconventional superconductors. To test this unusual observation we have set to measure longitudinal resistivity in the same samples on which our heat capacity measurements have been done.
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Experimental 

The resistance of BaFe2(As1-xPx)2 with doping x = 0.31, 0.36, 0.44, 0.46, 0.52, 0.53, 0.6 was measured as a function of applied magnetic field up to 35T at the NHMFL in Tallahassee with a top loading, VTI cryostat system in Cell 12.
Results and Discussion


We successfully measured  the resistance of BaFe2(As1-xPx)2 with doping x = 0.31, 0.36, 0.44, 0.46, 0.52, 0.53, 0.6 was measured as a function of applied magnetic field up to 35T at temperatures below 3K. Our data confirms that the samples on which specific heat was measured [1] do not have a significant shift in their resistive transition with applied magnetic field. Our data supplements previous studies resulting in a more complete picture of the phase diagram of BaFe2(As1-xPx)2 as a function of both magnetic field and temperature [2,3] and provides crucial information for the further analysis of specific heat data taken on the same samples at the NHMFL this same year [1].  
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Fig.1 Resistance data for BaFe2(As1-xPx)2 at several temperatures between 1.4K and 15K for magnetic fields up to 35T. Open circles and solid circles in b. distinguish between data measured on two different crystals of the same doping.









