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Abstract. The analysis of resonances within space debris dynamics is of fundamental
importance for the study of the global behavior of small objects orbiting around the Earth.
Understanding the location of equilibria, the existence of regular or chaotic regions, their
behavior as some control parameters are varied allows to develop mitigation, maintenance
and control strategies. In a series of papers we used analytical and numerical methods to
describe the main dynamical features of some special resonances affecting the dynamics
of space debris (1), (2): tesseral and lunisolar secular resonances.
After having introduced suitable models apt to describe the motion in MEO and GEO, we
perform a careful qualitative and quantitative study which show the occurrence of different
phenomena, like the splitting and overlapping of resonances, a chaotic variation of the
orbital elements, bifurcation phenomena, a variation of the amplitude of the resonances
with according to the parameter values.
We also present some results which lead to a careful analysis of the forced equilibrium
in GEO (3). This result is obtained through the application of canonical perturbation
theory. In particular, we focus on high area-to-mass ratio space debris.

This talk refers to several works in collaboration with C. Galeş and recent papers with C.
Efthymiopoulos, F. Gachet, G. Pucacco.
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(1) A. Celletti, C. Galeş, On the dynamics of space debris: 1:1 and 2:1 resonances, J.
Nonlinear Science, 24, n. 6, 1231–1262 (2014).
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