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We study the impact of the photon subsystem on the magnetic properties of a mixture of quantum gases
in thermodynamic equilibrium with it. Having proposed a simple model of the system, we obtain general
equations describing the thermodynamic equilibrium of quantum gases of two-level atoms with photons. The
resulting equations are solved at a temperature higher than the degeneracy temperature of all three com-
ponents. The analysis of the solutions shows the non-trivial dependence of magnetic properties on photon
density and intensity of the external magnetic field. An increase in photon density due to external sources
can lead to an increase in both magnetization and density of excited atoms. Such a conclusion is not a priori
trivial since a photon in a vacuum does not have a magnetic moment.
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