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• Until recently, space was the domain of National and International Space 
Agencies.

• Using taxpayers’ resources, the primary goals were scientific/technological 
advancements and space exploration.

• Today, space is becoming the domain of private companies that have profit as
their primary (unique?) objective.

• The very nature of the threats calls for innovative policies and regulatory 
instruments.

• The large satellite constellations are just the first example of the possible 
threats of the New Space Economy...

• ...Space advertising, Sunlight as a service, Space Solar Power,...

• Astronomy was the first to be immediately affected and to react!

A revolution in space...



The root of the problem: an exponential increase in space activity

Active Satellites in LEO.
2019 May : ~ 2,200
2023 Nov. : ~ 6,800 (3x in 4 years)
2025 May : ~ 12,000 (2x in 18 months)
2030 (forecast): ~ 40,000
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A worrying perspective: ITU has received requests 
for ~ 2 million (!!) satellites in the next 5-10 years.



The IAU Mission and actions

• The International Astronomical Union, founded in 1919, has today more than 
13,000 individual Members from about 80 Countries.

• Its main mission: to promote and safeguard the science of astronomy in all its 
aspects. The IAU could not have remained inert in front of the threats.

• The two lines of attack:
• International (voluntary) regulations (COPUOS)
• A dedicated pragmatic action (CPS)



Mitigations



Is mitigation possible?

• Satellites can be made less reflective:
➢ The pristine vision of the night sky is preserved

➢ The astronomical detectors are not saturated or damaged and the satellites’ trails can be partially 
removed by post-processing

• The apparent position of the satellites can be accurately predicted:
➢ The astronomical observation can be interrupted during the passage of the satellites within the field of 

view of the telescopes

• The radio emission of the satellites can be interrupted or deviated when passing 
over major radio-astronomical observatories.

• The wavelength bands of radio-astronomical interest should continued to be 
protected (an ITU-R matter)



● Observations (planning, execution, archive) - SCORE

● Software to avoid satellites - SatChecker

● Closing the telescope shutter when the satellite is overhead 

● More resilient receivers

● Radio quiet zones 

● Observations to verify mitigations (requested by Satellite Companies)

● Redoing observations (Vera Rubin !)

● Modelling / Simulations

● Post-processing of data (masking)

Telescopes

https://score.cps.iau.org/
https://satchecker.readthedocs.io/en/latest/


● Materials engineering: coatings (specular reflectivity – Starlink Gen1)

● Attitude control (minimise reflections – Starlink Gen2)

● Reflectivity simulation and testing labs (growing need)

● Steerable radio beams (enable direct illumination avoidance)

● Minimise sidelobe emission

● Control of unintended electromagnetic radiation

Satellites



The IAU CPS



● Centre for the Protection of Dark and Quiet Sky (from Satellite Constellation Interference) 

● Centre of expertise of the International Astronomical Union, hosted by the SKAO,  an 
international radio astronomy observatory, and NOIRLab, the US national optical 
observatory

● Initial MoU (2022-25) renewed for five more years (2025-2030)

● International cooperation among software engineers, observers, astronomers, satellite 
industry folk, policy experts, space lawyers, and government officials

● Our mission:
Coordinate efforts and unify voices across the global astronomical community to protect the 
dark and quiet sky from satellite constellation interference.

CPS



The most important amendment of the new MoU concerns the possible addition 
of new Partners to the two Founding Partners. These will fall into three 
categories: 

a) CPS Contributing Partners: organisations committing at least 0.5 FTE to
CPS activities. CPS Contributing Partners will be eligible to nominate
Directors and take positions of responsibility related to particular Hubs.

b) CPS Contributors: organisations that can provide staff (but less than 0.5
FTE) or other resources such as telescope time or licensing IP free of cost.

c) CPS friends: organisations expressing support for the activities of the CPS
but without committing resources to it.

The renewed MoU



CPS structure (new MoU – 2025-30)



CPS membership map - November 2024



SatHub
SatHub leads: sathub@cps.iau.org

Meredith Rawls Mike Peel Siegfried Eggl



The Industry & Technology hub 
Hub leads: industry-tech@cps.iau.org

Chris Hofer Tim Stevenson Patricia Cooper



Mitigations for satellites

ENLIST

• Recruit satellite 
constellation operators, 
manufacturers, other 
stakeholders  to 
participate and 
collaborate in the Hub 
to develop and adopt 
solutions

INFORM

• Provide a flow of  
references to the latest 
technical concerns, 
recommendations and 
best practices, and 
identify available tools 
and resources to assess 
and adopt mitigations

EXCHANGE

• Facilitate dialogue 
among industry 
stakeholders on 
mitigation techniques 
and their efficacy, and 
promote innovative 
approaches and tools
that are accessible, 
affordable and effective 



● Partnered expert astronomers from the Hub with Industry & Technology Hub 
member companies

● Facilitates dialogue between communities 

● Improves understanding of operator’s processes and project

Case Study: Astronomer Guides



The Community and Engagement hub
Contact Hub leads: community-engage@cps.iau.org

John Barentine Jessica Heim



● Bridge between all stakeholders and 
communities

● Engage stakeholders to solicit their opinions

○ Community forums  - for unheard voices

● Create activities for general public to 
understand issues

○ Developed SatCon 101 video lectures

We ensures all stakeholders’ 
voices are part of the broader 
discussion.



● Series of 8 learning modules covering:
○ Satellite design
○ Environmental impacts
○ Effects on optical and radio astronomy 
○ Cultural impacts 
○ The current policy climate
○ Potential satellite mitigations

● Introduces issues of satellite 
constellations for astronomy to the 
general public

Case study: SatCons 101



The Policy hub
Contact Hub leads: policy@cps.iau.org

Aaron Boley Giuliana Rotola



1. Raise awareness of astronomy requirements 
in space policy-making circles

2. Coordinate policy work conducted by national 
societies and observatories

3. Foster the development of better regulation, 
in coordination with national points of contact

4. Coordinate spectrum management 
processes, along with emerging optical-related 
issues

5. Identify future threats

From Best Practices to Regulations

Astronomy community 
acts together with 
aligned messages

Policy makers are 
aware of the issue 
and of the solutions

We produce policy 
outputs and 

contribute to policy 
change

Industry is aware of the 
issue and of the 

solutions

Strategic Outcomes



● Dark and Quiet Skies agenda item in the 
Scientific and Technical Subcommittee 
(STSC) for five years.

● Group of Friends for the Dark and Quiet 
Skies for Science and Society

UN Committee on the Peaceful Uses of Outer Space



● WRC-27: 
○ AI 1.16: to address impacts on RAS bands and Radio 

Quiet Zones from satellite systems

○ AI 1.18: EESS and RAS above 76 GHz

○ AI 1.15: use of radiocommunications in the cislunar space

● Report on UEMR (ongoing at WP7D)

● Resolution 219 (Bucharest 2022) and Resolution 
ITU-R 74: Sustainable use of spectrum and 
space orbits

International Telecommunication Union (ITU)



● United States imposes coordination with NSF to obtain licences

● Licensing conditions for operators in South Africa (ongoing discussions)

● Efforts in Space Sustainability that include Dark and Quiet Skies:
○ ESA Zero Debris charter

○ UK Earth Space Sustainability Initiative

○ EPFL Space Sustainability Rating

○ EU Space Label

○ …

National regulations



● EU looking for input on space law 
(EUSL) 

● Aligned submission by 
the Policy Hub, EAS and CRAF
○ Set of recommendations

○ Analysis of the EU public consultation

○ Input from EAS and CRAF

○ Led to 12 responses from national societies 
and observatories

Case study: The EU Space Law Consultation




