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Introduction

It is believed that the cuprate phase diagram, featuring not only high-temperature superconductivity, but other broken symmetry states such as charge and spin-density waves, loop current order etc. is controlled by one more quantum critical points hidden underneath the superconducting dome. One manifestation of the presence of a quantum critical point on the dynamical electronic properties is a divergence of the effective mass m*1. m* can be measured through the temperature dependence of quantum oscillations. The goal of the present experiment is to measure the effective mass in the cuprate superconductor HgBa2CuO4+δ (Hg1201).

Experimental 

Experiments were performed with the 65T short pulse 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 Hg12013, as a function of temperature. Detailed fits of the temperature dependent data to a Lifshitz-Kosevich from reveals and effective mass m*=2.7 me, where me is the bare electron mass. 
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Fig.1 Shubnikov-de Haas oscillations in Hg1201 measured as a function of temperature. Solid lines are simultaneous fits with to the Lifshitz-Kosevich form to the total data set, where all parameters are constrained to be temperature independent. For the single-frequency spectrum of Hg1201, this method produces a more robust determination of the effective mass than examining the temperature dependence of the FFT amplitude. The effective mass is extracted do be m*=2.7 me, where me is the bare electron mass. 















