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Abstract: One of the challenges of modern physics is understanding the behavior of matter
in the vicinity of compact objects, especially during the close encounters of supermassive 
black holes. To address this issue, it is necessary to adopt a multidisciplinary approach, 
including theory, models, and numerical simulations. The thesis aims to analyze 
magnetized fluids in the vicinity of such compact objects. In these prohibitive regions of 
the Universe, electric and magnetic fields are indeed strongly amplified, producing 
accretion disks and very powerful jets. We will perform theoretical and numerical 
modeling of these events, unveiling finally the complex behavior of matter in such 
extreme situations.
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