The XXIII International Scientific Conference of Young Scientists and
Specialists (AYSS-2019)

Contribution ID: 320 Type: Oral

CORRECT USAGE OF THE VLASOV EQUATION

Monday 15 April 2019 17:15 (15 minutes)

This work is devoted to the study of the properties of the Vlasov equation, as well as the study of the limits
of its applicability in the description of physical phenomena.

In this paper were shown, that the well-known Vlasov equation [1], widely used in the scientific literature, is
only an approximation obtained from the original chain of Vlaosv equations by introducing assumptions [2].
A generalized Vlasov equation is proposed, which is obtained from first principles without introducing any
approximations [3].

The paper considers various types of dissipative systems: a classical harmonic oscillator and a relativistic har-
monic oscillator with the presence and absence of dissipative forces. The system of gravitationally interacting
particles in the relativistic and classical cases is also considered. The evolution of systems was described by
the Vlasov equation by the particle method.

It was shown that in the presence of dissipations in the system, as well as in the case of relativistic motion,
the classical Vlasov equation becomes inapplicable for the description of such systems, and it is necessary to
use the proposed generalized Vlasov equation. In conclusion, the results are discussed.
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