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De Haas-van Alphen Oscillation Measurements in Underdoped YBCO
Hsu, Y.-T.; Hartstein, M. (Department of Physics, U. of Cambridge); Park, J.-H. (NHMFL) and Sebastian, S.E. (Department of Physics, U. of Cambridge)
Introduction

The nature of the mysterious pseudogap state in the underdoped cuprate superconductors is still being debated after two decades since its discovery. It has been proposed that the quantum oscillations observed in the high magnetic field measurements arise from the normal electronic ground state when superconductivity is fully suppressed at a moderate field of 25 T. We performed magnetization measurements to study the quantum oscillations in detail down to low magnetic fields.

Experimental


YBa2Cu3O6.55 single crystals grown by flux method were used for magnetization measurement by capacitive torque magnetometry. Magnetization was measured as a function of magnetic field B in the 35 T resistive magnet and 45 T hybrid magnet at the NHMFL in Tallahassee using the portable dilution fridge.

Results and Discussion


De Haas – van Alphen oscillations were observed at 35 mK down to at least 23 T, below the previously reported upper critical field Hc2 of ~25 T for this material.
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Fig.1 Magnetization of YBa2Cu3O6.55 at 35 mK using capacitive torque magnetometry. De Haas – van Alphen can be seen at field as low as 23 T.









