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High temperature superconductivity: correlation effects and
itinerant particles

Understanding the nature of quasiparticles in the presence of strong correlations is one of the
most challenging topics in physics. In the case of high-temperature superconductors it is consid-
ered that the description of their physical properties is related to the interaction of itinerant qua-
siparticles with localized degrees of freedom (charge and magnetic). Contrary to conventional
wisdom, we find that the in-plane resistivity in the pseudogap phase(1) of the model cuprate
HgBa,CuO,.; (2,3) exhibits a quadratic temperature dependence of the resistivity (p « T°), the
same behavior that is seen in conventional Fermi liquids (4). Furthermore, for a large variety of
cuprate superconductors, a universal sheet resistance was found throughout the temperature-
doping phase diagram (4). The quadratic frequency dependence and the temperature-frequency
scaling of the optical conductivity confirm the correlated Fermi liquid nature of the itinerant carri-
ers (5). We arrive at the unexpected conclusion that, even close to the Mott-insulating state at
zero doping, the high temperature cuprate superconductors behave like Fermi liquids. Similar
conclusions will be drawn for optimally-doped 122-iron pnictide superconductors. Current theo-
retical models can now be benchmarked against these universal results.
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