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Abstract:
The inner regions of galaxy clusters provide unique laboratories for testing the predictions of the cold dark
matter (CDM) paradigm and investigating the role of environmental processes in shaping galaxy
formation and evolution. Strong gravitational lensing offers a powerful means of probing the mass
distribution of galaxy clusters, from the scales of individual galaxies to the large-scale cluster environment.

In this talk, | will review the state of the art in galaxy cluster mass modeling, highlighting how the
combination of high-resolution imaging and spectroscopic observations enables increasingly precise
reconstructions of their mass distributions. | will then discuss the ongoing transition from detailed modeling
of individual systems to stafistical strong-lensing studies of large cluster samples. In particular, | will present
ongoing efforts to assemble an unprecedented sample of strong-lensing galaxy clusters using
observations from the Euclid mission. Finally, | will infroduce recent work aimed at developing a large,
publicly accessible database of simulated gravitational lenses, designed to enable systematic statistical
comparisons between observations and theoretical predictions. Together, these developments open new
opportunities to test the CDM paradigm and improve our understanding of the interplay between dark
matter and baryonic processes in galaxy clusters.
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