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Macroscopic objects in Earth orbit 

Macroscopic particles refer to the contamination of debris derived from human space activities and and 
micrometeoroids (interplanetary dust particles ) produced by different celestial sources (asteroids, comets, ...) 



Significant fragmentation events 

Year Satellite Orbit / Altitude Event Objects

2007 Fengyun 1C PEO 865 km Destruction  3,400

2008 Cosmos 2421 LEO 400 km Explosion  500

2009 Cosmos 2251
Iridium 33 LEO 765 km Collision 2,300

 

Space debris on Earth orbit



Figures from B.J. Sease. Data reduction for 
diverse optical observers through fundamental 
dynamic and geometric analysis. PhD 
Dissertation. Virginia Polytechnic Institute. (2016)

• The Iridium/Cosmos collision debris 
after 3 hours after the collision.

• Fragments of the FengYun 1C one 
year later its intentional destruction.



Macroscopic objects in Earth orbits 
o Figures shows the increment of cataloged objects in orbit from different origins (left) and the steady increment in the 

mass according to the obits (right). 
● Figures from ESA:  https://www.esa.int/Space_Safety/Space_Debris/ESA_Space_Environment_Report_2025

Orbit Description Orbit Description

GEO Geostationary Orbit LEO Low Earth Orbit

IGO Inclined Geosynchronous Orbit HAO High Altitude Earth Orbit

EGO Extended Geostationary Orbit MGO MEO-GEO Crossing Orbits

NSO Navigation Satellites Orbit HEO Highly Eccentric Earth Orbit

GTO GEO Transfer Orbit LMO LEO-MEO Crossing Orbits

MEO Medium Earth Orbit UFO Undefined Orbit

GHO GEO-superGEO Crossing Orbits ESO Escape Orbits

https://www.esa.int/Space_Safety/Space_Debris/ESA_Space_Environment_Report_2025


Original figure from: A. Rossi. Population models of space debris.  
Proceedings of Dynamics of Planetary Systems. IAU Colloquium 127 (2005). 



Evolution of densities of cataloged objects averaged over 50 km altitude boxes from the mean equatorial Earth’s radius. 
From  C. Pardini and L. Anselmo. Evaluating the impact of space activities in LEO. Acta Astronautica 184, pp. 11-22, 
(2021). 
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Increment rate of cataloged objects averaged over 50 km altitude boxes from the mean equatorial Earth’s radius. From  C. 
Pardini and L. Anselmo. Evaluating the impact of space activities in LEO. Acta Astronautica 184, pp. 11-22, (2021). 
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 Micrometeoroids  

Zodiacal light, source Wikipedia. 
Micrometeoroid impact on window #7 of ISS 
Zvezda service module, source NASA. 

 



 

Impacts in on a ductile aluminum plate (left) and a 
fragile material (right). Source ESA, cited hyperlink.
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Micrometeoroids in the inner solar system

 

The model considers 
three different solid 
particle groups  



Dusty plasmas in the Solar System

 



• R. Merlino. Dusty plasmas: from Saturn’s rings to semiconductor processing devices. Adv. Phys. 6, (1) 1873859-1,69 (2021).



Graphic materials from Cassini-Huygens missions, source NASA/ESA
https://science.nasa.gov/mission/cassini/
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• M. Horányi, T.W. Hartquist, O. Havnes, D.A. Mendis and E. Morfill. Dusty plasma effects in Saturn´s magnetosphere. 
Rev. Geophys. 42, (4) 2004RG00151-1,20 (2004).

• J.-E-. Wahlund et al. Detection of dusty plasma near E-ring of Saturn. Planet. Space Sci. 57 pp. 1795-1806 (2009).
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