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The Markovian time evolution of the entropy production rate is studied as a measure of irreversibility gener-
ated in a bipartite quantum system consisting of two coupled bosonic modes immersed in a common thermal
environment. The dynamics of the system is described in the framework of the formalism of the theory of
open quantum systems based on completely positive quantum dynamical semigroups, for initial two-mode
squeezed thermal states, squeezed vacuum states, thermal states and coherent states. We show that the rate
of the entropy production of the initial state and nonequilibrium stationary state, and the time evolution of
the rate of entropy production, strongly depend on the parameters of the initial Gaussian state (squeezing pa-
rameter and average thermal photon numbers), frequencies of modes, parameters characterising the thermal
environment (temperature and dissipation coefficient), and the strength of coupling between the two modes.
We also provide a comparison of the behaviour of entropy production rate and Rényi-2 mutual information

present in the considered system.
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