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Magnetoresistance near Critical Doping in Cuprate La2-xSrxCuO4
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Introduction
	In cuprates near critical doping superconductivity emerges as an instability of the “strange” metallic state. This non-Fermi liquid metallic state does not have electron quasiparticles in the conventional sense and, in particular, does not show Mott-Ioffe-Regel saturation of resistivity at high temperatures, typical of conventional metals. Yet, the non-quasiparticle transport near critical doping results in linear-in temperature resistivity that extends over a broad temperature range, from superconducting temperature up to temperatures as high as 1000K (in LSCO cuprates). Although in all known high-temperature superconductors (cuprates and pnictides) superconductivity emerges from such scale-invariant metallic state, the physics of linear-in-temperature transport behavior and its connection with the phenomenon of high-temperature superconductivity is not understood. We use high magnetic fields to probe the non-quasiparticle transport in the scale-invariant metallic system, La2-xSrxCuO4, near critical doping, x=0.20. 
Experimental
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]	We utilized focused ion beam lithography to prepare high resistance (1 Ohm range) sample of La2-xSrxCuO4 single crystals. Measurements were performed in in pulsed field 65T magnet system. Crystals were oriented for measurement of ab-plane resistivity. 
Results and Discussion
	Figure 1b shows resistivity in a broad temperature range. It exhibits linear-T behavior from high temperatures down to Tc. Magnetoresistance at a set of temperatures is shown in Figure 1a. It shows a continuous crossover from ~B2 behavior at high temperatures to linear-in-filed, ~B, behavior at low temperatures, at fields above Hc2. Importantly, the field-slope (at 55T) saturates as temperature is lowered (Figure 1c), suggesting universal behavior at high magnetic fields, when magnetic field energy scale exceeds that of temperature. This linear-in-field behavior is complementary to the linear-T resistivity: both have similar slope when expressed in energy units. 
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[image: ../Desktop/all%204%20figs.jpg]Fig.a Magnetoresistance of La2-xSrxCuO4 at different temperatures.

Fig.b Zero field resistance with respect to temperature.

Fig.c saturation slope of magnetoresistance with respect to magnetic field for different temperatures.

Fig.d FIB-cut single crystal micro-structure of La2-xSrxCuO4.






Figure 1: Magnetoresistance of the LSCO(x=0.20) in fields up to 65T.
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