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The approach to the Standard Model based on Connes’ ideas of Noncommutative Geometry [3] is a very useful
and predictive tool that allows for deep mathematical analysis of the structure of models used in Particle Physics [1]. It
reveals the origin of the spontaneous symmetry breaking in the Standard Model and allows for the geometrization of this
model. In that approach bosonic parameters can be calculated from the fermionic one using spectral action formalism
and renormalization group techniques. The first versions of that model had few problems related to the difference in
the mass of the Higgs boson[1], Higgs vacuum instability, fermion doubling, neutrino contents and see-saw mechanism.
Moreover, that constructions was based on the Euclidean version of the theory and there were added some additional
mathematical assumptions which use is debatable and taking into account possible changes in that structure allows for
analysing possible extensions of the Standard Model, like Grand Symmetry[8] or Pati-Salam models[2]. Nowadays,
there are a lot of reformulations of this approach using some modifications in the mathematical structure like twisted
spectral triples [6] and Morita equivalence for the Clifford modules and the relation with the Hodge-de Rham structures
[4],[5]. Furthermore, the Lorentzian versions was also analysed [10],[9],[11],[12],[7], but there are many inequivalent
formulations and some of them require additional assumptions to be well-defined and it is not obvious that they are
satisfied in real Particle Physics models.

In my master thesis I am trying to implement the reverse engineering methods to analyse what kind of geometric
structures can be find in the Standard Model on the pseudo-Riemannian level, without assuming to much a priori. There
are a lot of intriguing questions about possible extensions of the Standard Model, the role of S0-symmetry, the possibility
of leptoquarks and the role of the Lorenzian structure. In my talk I will briefly present the main ideas, show preliminary
results and formulate working hypothesises.
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