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Abstract. Within the framework of dissipative regimes, we describe recent results on
the dynamics of small objects around the Earth. We analyse the effects induced by two
types of dissipative forces, namely the atmospheric drag and the combined effect of the
solar wind and Poynting-Robertson drag (1). The aim is to provide information both on
the dynamics within the Low-Earth-Orbit region (LEO), on one hand, and the long-term
behaviour of space debris dust grains, on the other hand.
In order to investigate the first problem, that is the dynamics in the LEO region, we
provide a model which includes the geopotential, the atmospheric drag, the lunisolar
perturbations as well as the effect of the solar cycle which is responsible of fluctuations
of the atmospheric density (2). This study is focused on the existence of equilibria, their
stability and location, and the dynamics of resonances in LEO.
The aim of the other study is to provide new insights into the dynamics of space debris
dust grains of large area-to-mass ratio in the vicinity of a tesseral resonance. We derive a
model which includes the geopotential, the atmospheric drag, the lunisolar perturbations,
the solar radiation pressure and the combined effect of the solar wind and Poynting-
Robertson drag. Our main interest lies in the prediction of the long-term behaviour of
the debris grains on time scales of dozens to hundreds of years.
For both models we find interesting dynamical behaviors, such as temporary capture or es-
cape from the resonance, as well as temporary capture or escape from secondary resonance
involving the rate of variation of the Sun, shifts of equilibria along some axes, etc. The
results strongly depend on the dissipative parameters characterizing the mathematical
models.

This talk refers to several works in collaboration with A.Celletti and C. Lhotka.
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