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High Field Studies of Electron-doped Cuprate Thin Films
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Introduction

The evolution of Fermi surface through Shubnikov-de Hass (SdH) oscillations has been observed in single crystals of the electron-doped cuprate superconductor Nd2-xCexCuO4 (NCCO) over a limited cerium doping range [1]. With the ability to stabilize a wider range of cerium concentrations in thin film form, it is possible to expand on the doping dependence of the Fermi surface evolution observed in NCCO. We have measured SdH oscillations in Pr2-xCexCuO4 PCCO and La2-xCexCuO4 (LCCO) thin films. 
Experimental


Thin films of PCCO and LCCO were grown using a pulsed laser deposition technique and patterned into Hall bar geometries using mechanical milling. We measure the magnetoresistance up to 80 T.
Results and Discussion


We have measured Shubnikov-de Haas oscillations on thin films of optimally doped PCCO and LCCO, as well as on overdoped PCCO, in magnetic fields up to 80 T.  The oscillation frequency (~ 300 T) and effective mass (~ 1 me) of the optimally doped compounds are comparable to what has been reported for NCCO single crystals, and indicates a universal ground state electronic structure in the electron-doped cuprate family.  For slightly overdoped PCCO (x = 0.16), we find a deviation from LK behavior at lower temperatures, where the magnetoresistance is linear and negative up to the highest fields, indicating a reduction in the mobility most likely arising from increased/additional spin scattering.


Figure 1 compares the quantum oscillations results in our PCCO samples. We also presented the results at the 2017 APS March Meeting in New Orleans.
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Figure 1: Oscillatory part of the magnetoresistance of (a) PCCO x = 0.15 and (b) x = 0.16 thin films in fields up to 80 T. These oscillations are ascribed to a small hole pocket of the reconstructed Fermi surface.








