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Towards a quantitative understanding of high-temperature
superconductivity — ∙Bernhard Keimer — Max Planck Institute
for Solid State Research, Stuttgart, Germany
Twenty-five years after the discovery of high-temperature supercon-
ductivity in the copper oxides, we are rapidly approaching a quan-
titative understanding of this phenomenon. Using a combination of
inelastic neutron scattering and resonant inelastic x-ray scattering, we
have developed an essentially complete experimental description of the
magnetic excitation spectrum in the model compound YBa2Cu3O6+𝑥.
[1] A numerical solution of the Eliashberg equations based on the ex-
perimental spin excitation spectrum of YBa2Cu3O7 reproduces its su-
perconducting transition temperature within a factor of two, strongly

supporting magnetic Cooper pairing models. [1] We also present evi-
dence that an analogous mechanism is responsible for the recently dis-
covered superconducting state in iron arsenides. [2] In the underdoped
regime of YBa2Cu3O6+𝑥, this theoretical description breaks down due
to vertex corrections, and we experimentally observe an "electronic ne-
matic" state that competes with superconductivity. [3] Finally, we will
briefly discuss possible signatures of competing electronic order in con-
ventional, elemental superconductors. [4]
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