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A one-component plasma is the most suitable multiparticle system for the development
of the microscopic theory of liquids. This is mainly due to the specific potential of in-
terparticle interaction, as well as due to available experimental data and the results of
molecular dynamics simulations, which can be used to verify the comeciness of theo-
retical conclusions. In this work, we will present the microscopic theory of the collective
dynamics of particles (ions) of a single-component plasma, where only the interaction
potential — the Yukawa potential — and the structural characteristics — the particle pair
distribution function and the structure factor — are used as input parameters. It will be
shown that the microscopic theory is realized on a wide range of wave vectors; it gener-
alizes the hydrodynamic theory and reproduces the known hydrodynamic expressions
in the long-wavelength limit. The theory comectly reproduces all the known features of
the spectra of the dynamic structure factor for a wide range of wave numbers, as well as
the dispersion law of acoustic-like collective excitations. The theoretical results obtained
are compared with the results of known theoretical models and approaches.
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