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Contactless Measurements of Quantum Oscillations in the Cuprate Superconductor HgBa2CuO4+δ
Chan, M.K.; McDonald, R.D.; Harrison, N. (NHMFL, Los Alamos) and Greven, M. (University of Minnesota)
Introduction

The observation of a small reconstructed Fermi surface via quantum oscillations in hole doped cuprates opened a path towards identifying broken symmetry states in the pseudogap regime1. However, such an identication has remained inconclusive due to the multi-frequency spectrum of quantum oscillations and complications in accounting for bilayer effects in most studies. We overcome these impediments with high resolution quantum oscillation measurements on the structurally simpler single layer cuprate HgBa2CuO4+δ (Hg1201).
Experimental 

Experiments were performed with the 65T short pulse magnet as well as the 100T magnet at the NHMFL, Los Alamos. Contactless measurements were performed with a Proximity Detector Oscillator Circuit (PDO)2.  
Results and Discussion


Figure 1 shows our successful measurements of Shubnikov de-Haas oscillations in Hg1201 as well as in the bilayer cuprate Y123.  Unlike the multi-frequncy spectrum of quantum oscillations in Y123, Hg1201 exhibits only a single oscillatory component with no signatures of magnetic breakdown tunneling to additional orbits. Therefore, the reconstructed Fermi surface is comprised of only a single quasi-two-dimensional pocket. Quantitative

modeling of these results indicate that biaxial charge-density-wave order within each CuO2 plane is responsible for the reconstruction, and rules out `criss-crossed' charge stripes between layers as a viable alternative in Hg1201. Lastly, we determine that the characteristic gap between reconstructed Fermi surface pockets is a signi_cant fraction of the pseudogap energy.
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Fig.1 Spectrum of quantum oscillations in Hg1201 and Y123(a) Percentage change of the resonance frequency as a function of inverse applied field 1=B for PDO circuits coupled to Y123 with x = 0.58 (Tc = 60 K, red), Hg1201 UD74(Tc = 74 K; black) and Hg1201 UD71 (Tc = 71 K; blue). The small amplitude oscillations for Hg1201 UD74 at low fields (large 1/B) are magnified x8 for clarity. Single frequency fits to the data with Eq.(1) are indicated by dashed lines. (b) The residual after subtracting the single frequency fit from the data in (a). Note the smaller vertical scale of the axis. (c)-(e) Fourier transform for Y123 with x = 0.58, Hg1201 UD74, and Hg1201 UD71. The solid lines are FFT of the data and the dark shaded regions represent the FFT of the single-frequency fits in (a). The light shaded regions are the FFT of the residual in (b).









