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Abstract:

Studies of the scattering rates in doped cuprates and ruthenates signals a breakdown of the qua-
siparticle concept. In these strange metals, the dynamic conductivity is explained by a continuum
of low-energy electronic excitations. The latter are possibly related to strong quantum fluctuations
which are also supposed to mediate unconventional superconductivity in cuprates and ruthenates.
Holographic theories have predicted that this continuum would cause an overdamping of plasmon
excitations. Here we present EELS and RIXS experiments on doped cuprates and ruthenates which
show well defined optical and acoustic plasmons in the momentum range below the Lindhard con-
tinuum. The dispersion of the high-energy optical plasmon can be explained by a mean-field RPA
calculation using an unrenormalized effective mass. In contrast, the dispersion of the acoustic plas-
mon can be explained using a renormalized mass. Compared to nearly-free electron metals, a large
width of the plasmon is detected. Both, the dispersion and the damping of the plasmon, derived from
two-particle spectroscopies (EELS, RIXS, and optical spectroscopy), are discussed in terms of an
energy-dependent self-energy determined by the one-particle spectroscopy ARPES.
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