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Impacto de las Constelaciones de SAtélites En Detectores de Radio y Ópticos
(Impact of Satellite Constellations on Radio and Optical Detectors)

● Francisco Colomer Sanmartín: Observatorio Astronómico Nacional (Instituto Geográfico Nacional, Ministerio de Transportes, Movilidad y 
Agenda Urbana), IAU commission B4 (Radioastronomy) 

● David Galadí Enríquez: Observatorio de Calar Alto, IAU commission CB7 (Observatory Site Protection) 
● Daniel Marín Arcones: astrophysicist, Consejería de Educación, Universidades, Cultura y Deportes del Gobierno de Canarias 
● Jorge Núñez de Murga: Universitat de Barcelona, Observatori Fabra (Reial Acadèmia de Ciències i Arts de Barcelona), IAU commission 

A1 (Astrometry) 
● Olga Zamora Sánchez: astrophysicist, Instituto de Astrofísica de Canarias; IAU, Division B (Installations, Technologies and Data Science) 

Impact of artificial satellite mega-constellations on astronomical observation, optical and radio Gathering 
Gathering nformation from relevant sources
Performing simulations to evaluate the impact
Improving the impact models through observations

https://www.sea-astronomia.es/grupo-de-trabajo-sea-icosaedro

https://www.sea-astronomia.es/grupo-de-trabajo-sea-icosaedro


  

1. Artificial satellites from the 
ground

Spotted every night, after dusk, before dawn

Some are really outstanding: ISS, Iridium 
flares (these no longer happen)

Predictions for general public:
https://heavens-above.com

https://heavens-above.com/
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2. Satellite constellations

● Groups of satellites of identical design, 
distributed in orbits to provide the best land 
coverage.

● Providing global positioning (GPS, Glonass, 
Galileo, Beidou) of telecomunication 
servicies (Iridium)

● Always less than 100 satellites

Pho: European Space Agency 
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distributed in orbits to provide the best land 
coverage.

● Providing global positioning (GPS, Glonass, 
Galileo, Beidou) of telecomunication 
servicies (Iridium)

● Always less than 100 satellites

● Currently: some 22 000 artificial objects 
around the Earth

● Only 2300 of them are active, functioning, 
satellites

Mega-constellation projects: from 12 000 to 
more than 45 000 satellites may be launched 
during the next years.

Pho: European Space Agency 



  

3. Some projects



  

3. Some projects

# Orbit (km)    Number sats   Inclination  Size(m)  Albedo
328                 7178               30              1.0         0.25
334                 7178               40              1.0         0.25
345                 7178               53              1.0         0.25
373                 1998               75              1.0         0.25
499                 4000               53              1.0         0.25
604                  144               148             1.0         0.25
614                  324               116             1.0         0.25
360                2000                 97             1.0         0.25
1200              1764                 87.9          1.0         0.25
1200            23040                 40             1.0         0.25
1200            23040                 55             1.0         0.25

Starlink 2:     30 000
One Web 2:  47826



  

3. Radio astronomy

● Concerns about interference or even damage to detectors

● Primary radio astronomy band 10.6-10.7 GHz (main 
mega-constellations downlink is at 10.7-12.75 GHz) 

● Spectral line 14.47-14.50 GHz (main mega-constellation 
uplink at 14.00-14.50 GHZ)

● Electronic Communications Committee (report ECC 271) 
approved this, what makes this legally binding, at least in 
Europe

● Possible changes in constellation design: need to follow

● International Telecommunications Union (ITU) decided  
satellite operation sharing with the primary radio 
astronomy band  42.5-43.5 GHz

● There are bands not reserved for astronomy, but 
interesting, and they are also endangered: Committee on 
Radio Astronomy Frequencies (CRAF) considers 
requesting some special protection



  

5. Study case: Starlink phase 1, 12 000 sats

Shell altitude (km)  
 Sats in shell   Inclination (º) 

550             1584          53       

1110            1600          53.8     

1130            400           74       

1275            375           81       

1325            450           70       

335.9           2493          42       

340.8           2478          48       

345.6           2547          53       
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6. Some results for increased number of satellites
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7. Lines of advance

● Improving simulation and prediction: not numerical, but anaytical models
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7. Lines of advance

● Improving simulation and prediction: not numerical, but anaytical models

● Simulating another observation techniques: multi-fiber surveys (vgr WEAVE)

Images: Antonella Vallenari



  

7. Lines of advance

● Improving simulation and prediction: not numerical, but anaytical models

● Simulating another observation techniques: multi-fiber surveys (vgr WEAVE)

● Improving predictions: photometry – based on observations (Fabra ROA 
Montsec Telescope
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