
CCP2016

Contribution ID: 16 Type: Oral Presentation

PLENARY: Kinetic-energy driven superconductivity
in cuprate superconductors

Tuesday, 12 July 2016 08:30 (1 hour)

Abstract content <br>&nbsp; (Max 300words)<br><ahref=”http://events.saip.org.za/getFile.py/access?resId=0&materialId=0&confId=34”
target=”_blank”>Formatting &<br>Special chars</a>

Superconductivity in cuprate superconductors occurs upon charge-carrier doping Mott insulators [1], where
a central question [2] is what mechanism causes the loss of electrical resistance below the superconducting
transition temperature? In this talk, we attempt to summarize the basic idea of the kinetic-energy driven
superconducting mechanism in the description of superconductivity in cuprate superconductors [3,4,5]. The
mechanism of the kinetic-energy driven superconductivity is purely electronic without phonons, where the
interaction between charge carriers and spins directly from the kinetic energy by the exchange of spin exci-
tations induces the superconducting-state in the particle-particle channel and pseudogap state in the particle-
hole channel, therefore there is a coexistence of the superconducting gap and pseudogap. This kinetic-energy
driven d-wave superconducting-state is controlled by both the superconducting gap and quasiparticle coher-
ence, which leads to that the maximal superconducting transition temperature occurs around the optimal
doping, and then decreases in both the underdoped and overdoped regimes. The kinetic-energy driven super-
conducting mechanism also indicates that the strong electron correlation favors superconductivity, since the
main ingredient is identified into a charge-carrier pairing mechanism not from the external degree of freedom
such as the phonon but rather solely from the internal spin degree of freedom of the electron.
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