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The equilibrium states of magnetic condensed media are classified on
the basis of statistical mechanics [1]. The equilibrium states of such me-
dia are spontaneously broken with respect to magnetic SU(4) symmetry.
In the Weyl basis, magnetic degrees of freedom are introduced, which
include fifteen magnetic additive integrals of motion and the same mag-
netic order parameters. The quantum algebra of the Poisson brackets for
the specified degrees of freedom is obtained. The conditions for the resid-
ual symmetry of equilibrium states for such media are formulated and
the equations for the classification of magnetic order parameters are ob-
tained. Its solutions are given in a number of special cases. As such cases,
states that have a lower symmetry of the exchange interaction are con-
sidered. These include states with broken SO(3), SU(3), SU(2)xSU(2)
symmetry. The admissible structure of the order parameters and the
type of generators of unbroken symmetry are determined. An analysis
of the similarities and differences of the new equilibrium states with the
equilibrium states of magnets with spin S=1/2 and S=3/2 [2]-[4] is given.

References

[1] Kovalevskii M. Y., Peletminskii S. V. Statistical Mechanics of Quan-
tum Liquids and Crystals. 2006, Fizmatlit, Moscow, 368 p.

[2] Zhang S. C., Science, 275(5303), 1089-1096, (1997).

[3] Kawaguchi Y., Ueda M. Physics Reports, 520(5), 253-381, (2012).

[4] Wu L. A. et al., Physical Review B, 67, 014515, (2003).

1


