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The self-consistent ﬁeld equation for classical bosons, fermions, particles obeying other parastatistics, as
well as for classical particles under zero external ﬁeld is studied. More realistic pair potentials attaining
their minimum at some non-zero distance between two particles are considered. Diﬀerent types of phase
transitions derived from the equation and their physical meaning are discussed brieﬂy.
‘Metastable’ equilibrium states can take place in the systems with a large number of particles. This
corresponds to a temperature equilibrium with some series of eigenvalues [see V. P. Maslov, Quasiparticles associated with isoenergetic manifolds corresponding to classical self-consistent ﬁelds. I-XII,
Russ. J. Math. 2-5 (1994-1997)] for which the probabilities of transitions to the other energy levels are
small.
Semiclassical corrections for the case of low temperature are also studied and dispersion relations for
quasi-particles are derived. The one-dimensional result provides a reasonable numerical estimate of the
critical velocity for helium and diﬀers from the analogous Bogolyubov’s formula [N. N. Bogolyubov, Izv.
Akad. Nauk SSSR, Ser. Fiz. 11, No. 1, 77-90 (1947)].
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