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From the genealogy of dark ma2er halos to the baryonic proper8es of galaxy clusters 
and their cosmological interpreta8on 

 
 
Abstract 
The thesis proposes to (1) predict the baryonic proper4es of galaxy clusters based on the history of dark ma<er 
halo forma4on, using innova4ve neural networks (Transformers) trained on hydrodynamic simula4ons. The aim 
is to then be able to emulate n105 light cones extremely quickly for a wide variety of cosmological parameters 
and assump4ons about baryon physics. (2) In a second step, the formalism developed will be incorporated into 
a cosmological inference soEware based on intensive simula4ons. (3) The whole will be applied to the 
cosmological analysis of samples of real galaxy clusters. 
This project falls within the general framework of determining cosmological parameters through the 
observa4on of galaxy clusters in X-rays. It is directly linked to the interna4onal Heritage programme in the 
XMM-Euclid FornaX deep field. 
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