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CALCULATION OF PHYSICAL PROPERTIES
OF SPACE DEBRIS IN THE LAPLACE PLANE
D. Casanova,1 E. Lacruz,2 F. Hernández-Pérez,3 J.

J. Downes,4

Since the beginning of the space age to the
present, large amounts of space debris (SD) are in
orbit around the Earth, which have been generated
due to launch events, intentional and non-intentional
collisions, as well as explosions, and finally clustered
in three main regions of spatial activities: Low Earth
Orbit (LEO), Medium Earth Orbit (MEO) and Geo-
stationary Orbit (GEO). Particurlarly, there are SD
in the GEO with a resonance 1:1 with the Earth,
that are located in an orbital plane approximately
7.3◦ from to GEO plane, named the Laplace plane.

An important intrinsic physical feature of the
SD is their area-to-mass ratio (A/m). This value is
strongly related with the temporal evolution of the
objects as well as the joint action of conservative and
non-conservative forces, that produce changes in the
resonance. For this reason, is fundamental to know
the value of the A/m which allows the precise deter-
mination of the dynamics of the SD. In this work, we
present a methodology to estimate the A/m of the
SD located in the Laplace plane of the GEO region,
through two main tools: the use of precise coordi-
nates calculated from astrometric observations and
the use of an analytical propagator for SD orbits.
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