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The mechanism of superconductivity in the high Tc cuprates, an experimental

approach.
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The theoretical understanding of superconductivity in the high Tc cuprates is complicated by
the competition with other types of ordering such as charge stripes, dynamical lattice effects
and other orbital contributions. Our recent RIXS data show a significant change of the dd-
excitons (having an energy of 2 eV) spectra when the materials pass from the normal state
into the superconductor state, indicating strong coupling between the charge carriers and the
dd-excitons [1]. This effect at the superconducting phase transition has the opposite sign at
the underdoped and overdoped side of the phase transition. Similar sign change as a function
of doping has been previously reported for the free carrier spectral weight [2] and the plasmon
spectral weight [3]. These observations can be understood in a single framework where the
local spin-correlations vary gradually as a function of doping from anti-ferromagnetic like
at low doping, through singlet like for the superconducting phase, to paramagnetic at high
doping. Furthermore the observed electron-exciton coupling is likely to contribute significantly
to the energy balance throughout the phase diagram, and to stabilizing the superconducting
phase relative to competing types of order.
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