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Introduction

Light pollution from satellites is a recognised and respected issue

*Both industry and policy makers are working on solutions
o Vantablack with Jovian-1

o Altitude lowering with Starlink
*But solutions need to be proven
*Increase of ~400 in satellite population (Between 15t May — 15t June 2026)!1]

*|s the industry ready to rapidly scale up brightness testing?
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Previous Work

*Worked on a UK Space Agency study on implementing a standard for satellite brightness

Digital twins can be employed for brightness prediction

*Technology is not limiting factor — Reflectance data is

*Where can this data come from?

Satellite operators/manufacturers don’t publish BRDF as it is commercially sensitive
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The BRDF

*Albedo insufficient for complex surfaces

*Bidirectional Reflectance Distribution Function — BRDF

*Huge parameter space at modest sampling

*Two components °
o Mirror-like Specularity

o Paper-like Diffusivity

Adapted from [1]

[1] Fankhauser, F., Tyson, J. A., and Askari, J., “Satellite Optical Brightness”, The Astronomical Journal, vol. 166, no. 2, Art. no. 59, IOP, 2023. doi:10.3847/1538-
3881/ace047.
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Existing methods of sampling
reflectances

*Common in areas such as pigments and Earth surface properties

*Two main tools

o Scatterometers — Small, fast, diffuse reflections

o Reflectometers — Large, slow, specular reflections

*The SS4 Scatterometer by The Scatter Works Inc. employed by SpaceX for
Starlink v1.5

*Reflectometers too advanced for current capabilities

From “An Overview of TSW
Scatterometers” by The Scatter Works Inc
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The Current Landscape

*Not feasible for operators to perform analyses themselves

°|t requires outsourcing to dedicated companies

*The satellite industry is a stranger to BRDF providers

*There are no space actors involved in industrial BRDF research projects
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Possible Future

*Current recommendation of 7t" magnitude from the IAU CPS

*Brightness limitations are coming, but the industry isn’t ready

*Processes must be agreed upon — Full satellite or just a sample?

*Possible first step — A public BRDF repository of commonly used materials
*Would stimulate BRDF research into satellites

*Must be in place for the EU Space Act 2030
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