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Elucidation of factors controlling critical current density of high-Tc cuprates
with a focus on the electronic phase diagram
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Using single crystals of high-Tc cuprates, we clarified how the critical
current density (the maximum current density up to that zero electrical resistance can maintain)
changes with carrier doping levels and chemical composition. We discovered an unusual behavior of
the critical current density, previously unknown, which shows a peak in the underdoped region. We
investigated the doping dependence of the superconducting parameters related to critical current
density, namely the upper critical field (the maximum magnetic field up to that superconducting
state can maintain) and the superfluid density (the density of Cooper pairs responsible for
superconductivity). These parameters increased monotonically with doping levels and showed no
correlation with the behavior of critical current density in the underdoEed region. This result
suggests a novel flux pinning mechanism that had previously been overlooked.
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