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Abstract

Space sustainability is an area that has recently seen incredible growth in response to the increase
in commercial space traffic. With a rapidly growing population on-orbit, consideration must be given to
the safety and sustainability of operations in the near-Earth environment. Astronomical observatories,
particularly optical and radio facilities, are facing the challenge of trying to minimise the quantity of
satellites present in data. However, this contamination in optical observations, while troublesome for
astronomy, can be used as a source of high-quality satellite and debris observations, expanding the current
data sources used in Space Situational Awareness (SSA) observations.

At NOIRLab, we have a plethora of world-class astronomical observatories, such as the Gemini Ob-
servatory, Cerro Tololo and, soon, the Vera C Rubin Observatory, which encounter interference from the
satellite and debris population, especially those in Low Earth Orbit. Typically, the contaminated images
are either disregarded in analysis or removed in post-processing, a procedure that may lead to the loss
of some data. We are now exploring the potential avenues to exploit these observations of satellites with
state-of-the-art astronomical observatories, equipped with instrumentation that is usually not applied to
SSA observations.

In this work, we investigate the utilisation of this unconventional astronomical data to observe, identify
and characterise satellites. Databases of legacy observations contain numerous opportunistically acquired
satellite and debris observations from the various NOIRLab observatories. These legacy data, combined
with contemporary observations, show potential for incorporating observations from astronomical ob-
servatories to broaden our insight into the properties of satellites, such as their position, materials and
orientation.

Through this analysis, we identify the capabilities of astronomical observatories in complementing the
current observation methods and knowledgebase for satellites and debris. Additionally, in using these
observations, we can learn more about the impact of satellite interference on observatories. An improved
understanding of this issue can help to lead us to equitable methods of minimising the interference on
astronomy and the burden on operators, be it through introducing a change in observatory operations,
satellite materials or in the regulation of satellites.
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