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Field-Tuned Transitions in Striped Cuprates in the Zero-Temperature Limit
Baity, P.G., Shi, Z., Popović, D. (FSU, Physics and NHMFL); Sasagawa, T. (Tokyo Inst. of Tech.)
Introduction

The interplay of charge order (CO) with high temperature superconductivity (HTSC) in cuprates under extreme conditions of high magnetic fields is one of the key questions in the field [1].  In addition, underdoped cuprates are highly anisotropic, layered materials, and thus they behave as effectively two-dimensional (2D) systems, raising fundamental questions about the nature of the field-tuned superconducting transition itself [2].  To study the relevance of competing orders to the field-tuned, zero-temperature superconductor-normal-state transition in cuprates, we have performed both in-plane and out-of-plane magnetotransport measurements on several cuprates in the La-214 family.  In these materials around the x=1/8 hole doping, static short-range CO (“stripes”) is present already at high temperatures in zero field. 
Experimental 

In-plane and out-of-plane magnetoresistance (MR) have been measured at low temperatures and perpendicular magnetic fields H on high quality single crystals using a standard four-probe ac method. Current excitations and field ramp rates were low enough to ensure neither Joule nor eddy current heating affected the measurements. These measurements were carried out in several systems at the National High Magnetic Field Laboratory’s DC Field Facility including SCM1, SCM2, and resistive magnets in Cells 8 and 9.
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Results and Discussion

Figure 1 shows low-temperature MR measurements for the out-of-plane transport on La1.48Nd0.4Sr0.12CuO4 (LNSCO).  Qualitatively similar behavior is observed for both in-plane and out-of-plane magnetotransport on other La-based cuprates. At the lowest fields (H<2.5 T at 47 mK), the system remains superconducting with zero resistance. At higher fields, the sample exhibits positive MR associated with the suppression of superconductivity, and a metallic-like temperature dependence of the out-of-plane resistance.  At the highest fields (H >17 T at 47 mK), a negative MR and  insulator-like behavior are observed. 
Conclusions

A comparison of the in-plane and out-of-plane magnetoresistance measurements at different temperatures can provide information on possible layer decoupling [3] and the fate of 2D superconductivity at high fields.  Additional experiments are needed, however, to draw more general conclusions about the interplay of charge order, HTSC, and the ubiquitous disorder, and to reveal the nature of the quantum phases as H is varied.
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Fig.1 Out-of-plane magnetoresistance measurements on LNSCO. Measurements were taken in the portable dilution refrigerator system housed in the 35 Tesla, 32 mm Bore Magnet (Cell 8).








