Mathematical Modelling
in the Kinetic Theory of Gases

kinetic theory, non-equilibrium thermodynamics, mixtures of gases, polyatomic gases

he research activities of our group focus on mathematical modelling and

analysis in the collisional kinetic theory of monatomic and polyatomic gas

mixtures, and on study of non-equilibrium phenomena arising in extended
thermodynamics. On the one hand, we consider spatially homogenous system of
Boltzmann equations for gas mixtures, and analyze its properties, such as exist
ence and uniqueness of its solution, generation and propagation of its L’ norms,
question of convergence towards equilibrium. At the same time, we study line-
arised problems in a non-homogenous setting and investigate existence of per-
turbed solution as well as its stability around global equilibrium. On the other
hand, we analyze macroscopic models of mixtures from the standpoint of extend-
ed thermodynamics — a macroscopic theory which bridges the gap between macro
and meso scale. It yields the models in the form of hyperbolic PDEs that are ther-
modynamically consistent. They are capable of capturingnon-equilibrium pro-
cesses, such as shock waves and detonations, with sufficient accuracy.
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