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The discovery of the accelerated expansion of the universe [1,2] completely changed our understanding of cosmology, and sparked a race to find a model that would adequately describe it. The scientific community seems to have settled on the so-called Lambda Cold Dark Matter model (ΛCDM). Because of its widespread acceptance, it has also been dubbed the “Standard Cosmological Model” (SCM).

However, this model is not without its serious flaws [3], and even many supporters of this model agree that more complicated models are required to adequately address all (or at least some) of the issues that plague this model.

One prospective direction is the introduction of interaction in the dark sector [4] – interaction between dark energy and dark matter. Since the exact nature of both of these components is not known, models that include this interaction are necessarily phenomenological. The vast number of options we have when choosing the form of the dark components and the interaction between them has led to an equally vast number of models of dark sector interaction.

However, there is a way to analyse and quantify the interaction in the dark sector without resorting to phenomenological assumptions. This method is based on cosmography – the kinematics of cosmological expansion [5]. Like kinematics, it analyses the motion of galaxies regardless of the force that causes their motion. Its effectiveness lies in the fact that it allows us to test any cosmological models that fulfil the cosmological principle. Modifications of General Relativity and introductions of new components will, of course, change the actual way the Universe expands, but the correlations between kinematic characteristics will not change in any way.

The article introduces the main methods of cosmography, provides a brief overview of the SCM, and then applies cosmographic methods to the question of interaction between the dark components. Interpretations of the results are provided, in the context of the traditional redshift, and a brief overview of the diploma proper, which analyses the results in the context of alternative [6,7] redshifts, is also given.

It also bears mentioning that recently, an analysis [8] of data from the Planck satellite was published, which showed with a high degree of confidence that dark sector interaction is not only compatible with measurements, but actually alleviates tensions between the Planck Telescope measurements and the Hubble Space Telescope measurements, giving further confirmation to the hypothesis of dark sector interaction.
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