
Except Mercury and Venus, all the planets of the Solar System possess natural satellites. Within the 
satellites of the giant planets, two groups can be distinguished according to the characteristics of their 
orbits: those of low inclinations, eccentricities and semimajor axis are called regulars, while on the contrary
the irregulars have orbits farther from the planet, with greater eccentricities and inclinations, even 
retrograd ones. Because of these characteristics it is very unlikely that irregular satellites were formed 
along with the planet, like regular ones, but must have been captured in more or less early stages of 
evolution of the planet. Understanding the capture of these bodies is very important since it can shed light 
on the formation process of the Solar System.

In this Thesis we investigate the possibility that irregular satellites were captured at a time when there was 
still a disk of gas and dust around the Sun, from which the present planets were formed. In particular, we 
hypothesize that the effects of the migration of the planet, the gravity of the gas disk and the braking of 
solid bodies when passing through a fluid can be fundamental elements when it comes to dissipating the 
energy of the bodies and thus generate captures permanent.

The analysis shows that there is a non-negligible probability that a body with a heliocentric orbit can be 
captured for at least 100 years by a migrating planet, with orbital elements consistent with those of the 
irregular satellites observed in the present. Unlike some results obtained in previous work, we did not find 
that the capture as satellites is mediated by a capture in coorbital resonance.

By adjusting the variation rate of the planetocentric semimajor axis of the bodies captured through a linear 
function, it was possible to distinguish between two types of orbit depending on the mutual inclination 
between the orbital plane of the body and the planet equatorial plane. This differentiation has dynamic 
consequences, since the presence of a gaseous circumplanetary disk of high density near the equatorial 
plane of the planet causes the energy dissipation rate through gaseous drag to be greater for those with 
low mutual inclinations.


