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Li, Y. (UMN, Physics); Barišić, N. (TU Vienna, Physics); Yu, G. (UMN, Physics) and Greven, M. (UMN, Physics)
Introduction

Magnetoresistivity is a powerful tool to investigate the normal-state properties of the high-temperature superconductors and can also provide key information about possible changes of the Fermi surface topology as a function of magnetic field, doping, and temperature. We have conducted a detailed high-field magnetoresistivity study of the electron-doped cuprate superconductor Nd2-xCexCuO4-δ (NCCO) and find that the "electronic" phase diagram matches the "magnetic" phase diagram determined from recent neutron scattering and muon spin rotation/relaxation (µSR) measurements remarkably well. The magnetoresistance anisotropy is consistent with the existence of two-dimensional Fermi pockets. 
Experimental

Measurements were performed at cell 12 in the DC fields up to 35 T.
Results and Discussion
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Figure 1. Magnetoresistivity as a function of Ce concentration and field direction. (Left) Transverse ab-plane magnetoresistivity as a function of Ce concentration. The magnetoresistivity in the non-superconducting state is defined as Δρ= (ρ-ρ0)/ρ0= b2H2, where ρ0 is the zero-field resistivity. The enhancement of the magnitude of Δρ (b2, as indicated by the contour plot) is correlated with the disappearance of static short-range antiferromagnetic (SR-AF) order probed by neutron scattering and µSR [1]. The dark green solid and dashed vertical lines indicate the doping levels below which long-range antiferromagnetic order and SR-AF order are observed, respectively [1, 2]. The black dotted line indicates the temperature below which a gap opens in the c-axis optical conductivity [2, 3]. The magenta curve indicates the superconducting transition temperature. (Right) Angle dependence of magnetoresistivity with current along the c-axis for x=0.134, an intermediate doping level at which SR-AF order persists.   
Conclusions

The magnetoresistivity of NCCO is enhanced above the doping level x≈0.145 at which static SR-AF order disappears, which suggests a correlation between SR-AFM order and Fermi-surface topology. The Fermi surface of the cuprates is highly anisotropic due to the layered structure of the materials. The observation of a considerable magnetoresistivity anisotropy is consistent with the existence of a two-dimensional Fermi surface. The doping dependence of the magnetoresistivity indicates that new Fermi pockets develop above x≈0.145.     
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