Estimating the number of debris in the geostationary ring
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Abstract

Two thousand seven hundred and ninety uncorrelated targets brighter than magnitude
18.5 were detected by the European Space Agency (ESA) 1-m space debris telescope
at Tenerife during more than 1000 observation hours between February 2001 and
December 2004. The number of detections can be approximated by a Gaussian
distribution. Probabilities to detect individual objects during an observation campaign are
determined by propagating 10 debris clouds of the ESA MASTER model and two other
fictitious background populations. Based on these probabilities, a 95% confidence
interval for the total number of unknown debris in the geostationary ring is derived. It is
estimated that there are between 450 and 540 uncatalogued objects brighter than visual
magnitude 18.5.



