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Test (worst?) Case for impact on Astronomy:
Vera Rubin Observatory

Images from Tony Tyson, VRO
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AAS Activity on Satellite Mega-Constellations
• Committee on Light Pollution, Radio Interference, and Space Debris 

(LPRISD) + smaller working group
• AAS Statement on Satellite Constellations (6/10/19):  ”potential to 

adversely affect…the study of the cosmos”; “work…to understand fully and 
minimize the impact on ground- and space-based astronomy”

• Collaboration with International Astronomical Union and 
International Dark-Sky Association 

• Briefings to US Congress
• National Academies of Science Astro 2020 hearing 4/20
• Webinar with Satellite Industry Association (SIA) 5/20
• NSF OIR Lab workshop (June 29 – July 2, 2020; w/SpaceX, Amazon…)
• Survey of impacts on major observatories



AAS Survey on 
Satellite Constellations

• 7 questions, sent Dec. 2019 to major observatories world-wide
• 23 responses from all continents
• VRO, Gemini, VLT, ZTF, CFHT, Pan-STARRS, APO, HATNet, ATLAS, 

Steward Obs. UKIRT, Las Campanas, Jodrell Bank, Mt. Stromlo, 
SOAR…

• Large range of impacts, from 0-100% of science lost.
• Majority: significant concern; grave challenges to science; 

significant costs due to 1584 Starlink v0.9 satellites (e.g. VRO: 
15% loss = $210M).  Much worse if 10x more sats.

VRO

Gemini

Las Campanas

CFHT



AAS Survey on 
Satellite Constellations

• Science losses predicted in many fields from Earth-killers to cosmology:
• Fast transients (GRBs, FRBs…)
• High-z supernovae
• Wide-field / all-sky surveys
• Large statistical surveys e.g. weak lensing, Dark Energy
• OIR followup of gravitational wave triggers from LIGO, VIRGO
• Near-Earth asteroids and comets
• Distant solar system objects

• If 20,000 more bright satellites in LEO (vs. 1,584): 
• 17/23:  virtually all science impacted 
• 12/23: critical failure of facility

• https://aas.org/sites/default/files/2020-06/survey_summary.pptx

VLT

Pan STARRS

HATNet

Mt. Stromlo

https://aas.org/sites/default/files/2020-06/survey_summary.pptx
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May, 2020: Nine companies file with FCC for 
expanded LEO constellations

• OneWeb
• SES
• Viasat
• EOS Defense Systems
• Kepler Communications
• Telesat
• SpaceX
• Mangata Networks
• New Spectrum Satellite

FCC: $20B for rural broad-band internet
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Takeaways

• Astronomy faces grave threats from large constellations of LEO satellites

• Half of observatories predict critical failure if 20,000 LEO satellites

• The number of potential LEO satellite operators continues to grow (>20)

• The number of potential LEO satellites continues to grow (~100,000)

• SpaceX has set a high bar -- “Zero impact” – and is working hard to clear it

• No promises from other operators

• AAS is engaged with industry, government, amateur astronomers, policy-

makers to understand and minimize the impacts
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