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Introduction


An understanding of high-temperature superconductivity in the cuprates is undoubtedly contingent on the proper identification of the normal state from which superconductivity emerges. In particular, underdoped cuprates are characterized by an enigmatic pseudogap phase defined by the opening of a gap in the antinodal regions of the Fermi-surface at a characteristic temperature T*1, which is typically larger than Tc. Recent developments suggest that T* marks a genuine thermodynamic phase transition into a distinct phase2. The argument follows that the high-temperature superconductivity is a result of quantum critical fluctuations of the pseudogap order related to a zero-temperature quantum critical point (QCP)3. The prevailing theme in the field in recent years has been the search for the primary order parameter and the associated QCP.
Experimental
We used magnetic fields beyond 90~T to fully suppress superconductivity over a large doping-range in HgBa2CuO4+δ (Hg1201), the single-layer cuprate featuring the highest superconducting temperatures Tc. c-axes transport was used to measure quantum oscillations in Hg1201. 
Results and Discussion



c-axes transport produces high quality quantum oscillations (Fig. 1). The cross-section of the measured Fermi-surface is consistent with Fermi-surface reconstruction by charge-density wave. 
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Fig.1 Magnetic-field dependence of c-axes electrical resistance for Hg1201. Quantum oscillations are observed

indicating the high-quality of the present Los Alamos grown Hg1201 crystals. The quantum oscillations are more clearly revealed after subtracting a smooth polynomial background(right panel). The oscillation spectrum is comprised of a single peak at 860 T (inset). This is consistent with the small electron-like pocket resulting from

Fermi-surface reconstruction of the Fermi-arcs by CDW order.
