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One of the key tasks of spectroscopy is the interpretation of experimental data on measuring the spectral densities of collective excitations of multiparticle systems. In this work, we develop a theoretical formalism that describes the collective dynamics of ions in systems such as Coulomb and Yukawa liquids. These systems are used as models when considering the physical properties of a large number of natural and laboratory objects. These include the dense astrophysical matter in white dwarfs and neutron stars, the working fluid of inertial fusion devices, ultracold plasmas, dusty plasmas, electrolytes and charged stabilized colloids and others. [1]. The proposed formalism is based on the self-consistent relaxation theory of collective dynamics of disordered systems [2, 3] and allows one to reproduce the dynamic structure factor spectra and the corresponding dispersion characteristics in agreement with molecular dynamics simulation data without using any fitting parameters [4, 5]. Note that the approach presented in our paper can be easily generalized to the cases of strongly coupled quantum electron liquids [6].
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