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The 85 T multi-shot (MS) magnet is a world-
unigue and indispensable tool for studying
magnetic guantum oscillations (QO) on high-
temperature cuprate superconductors.

The 85T MS magnet recently enabled a detailed
doping dependent study of QO data (top figures)
for compositions of YBCO from YBa,Cu;0q 44 tO

YBa,Cu;04 49 [1,2]. The oxygen concentration is
given for each sample in the figures.

The high magnetic fields allow disordered
samples to still exhibit QOs and give a very large
magnetic field window over which the QO’s are
observed. This enables researchers to resolve
multiple QO frequencies in a sample [2]. The QO
data also allow doping-dependent trends - for
example, in effective mass m* (lower figure) - to
be tracked in detail for the first time over a large
range of the phase diagram [1,2].
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o 100 The 85 T pulsed magnet at the Magnet Lab offers
I a unique platform for probing the phase diagram
1.0l of high-temperature superconductors. In YBCO,
T O experiments at 85 T reveal a dramatic upturn in
& the effective mass m* at lower hole doping [1].
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susceptibility beneath the superconducting dome.

The experiments also extended the hole doping range further towards optimal doping [2]— linking
up with previous 85 T data on YBa,Cu,Og (also taken at the NHMFL and published in 2008). The
doping dependence of the effective mass strongly suggests a second quantum critical point
(QCP,) close to optimal doping [1,2]. There are therefore likely to be two thermodynamic quantum
critical points beneath the high-temperature superconducting dome, suggestive of the possible
involvement of quantum criticality in two superconducting subdomes (blue and pink in the figure).
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