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Two LEO satellites in LSST-Cam data





Two LEO satellites in LSST-Cam data



SpaceX Starlink satellites



SpaceX



Due to the volume of data, sky survey 
science will be limited by systematics 
rather than sample statistics.
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Both static sky and time domain 
systematics occur.
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Many LEOsats are 100 million times 
brighter than the faint objects LSST 
seeks to image! 
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Many LEOsats are 100 million times 
brighter than the faint objects LSST 
seeks to image! 

This greatly exceeds the dynamic 
range of our detectors and software.
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SpaceX has set the standard for 
mitigation of satellite optical brightness. 

But many of their v2 Starlinks are 5th 
magnitude;  v3 will be even brighter.

13



Amazon Leo
Amazon Leo



AST-SpaceMobile

FCC launch approval 
April 22, 2026



AI farms in space

SpaceX
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Challenges during orbiting AI operations

Orbit raising requires that each satellite pause at an 
initial low LEO orbit for some time before raising. This 
will create an ultra-bright pileup of satellites visible to 
the un-aided eye, polluting the sky for all. These bright 
lanes will be a permanent feature which LSST could not 
avoid. At one million total satellites, the sky brightness 
would be similar to the glare of a half moon, which 
would preclude most of the LSST science programs.
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Orbiting AI hardware must be updated every few years



SpaceX LEO mini AI satellite

SpaceX



SpaceX LEO mini AI satellite  270 KW

Hugh Lewis / SpaceX



Brightness of SpaceX LEO mini AI satellite  270 KW @ 600km

• Each of these satellites will appear as bright as the full moon, 
with all-sky diffuse scattered light preventing LSST faint survey 
work.

• A GW data center could have 400 of these satellites;

      ~50 visible at ground-based site



Brightness of SpaceX single LEO v4 AI satellite  @ 600km

• Starship v4 will launch 15 sats per hour.   130,000 per year!

• These satellites will pile up at the low altitude pause to deploy solar panels before 
raising. The 1000 sq.m panels combined will be brighter than the full moon.   

• At station, each of these 1-2 ton satellites can produce glints as bright as Venus.

• Whole-sat will be 0th magnitude for 30 deg or more elevation.

     

Ultimately there will be many such orbiting AI data centers 



Challenge of future AI facilities in LEO

• Bright lanes in the sky due to pileup of sats prior to orbit raise.

• The light from these lanes can saturate CCD arrays.

• There will be glints from thousands of sats distributed over the sky at 
all times.

Finally, satellites must be de-orbited when AI hardware becomes 
obsolete.



Continuous re-entry of 200 tons per hour



Reflect Orbital





arXiv:2509.19758

Report on LEO satellite impacts on ground-based 
optical astronomy for the Rubin Observatory LSST

Challenges discussed at NSF workshop



Hainaut, 2026  arXiv:2604.09427

Constellations currently proposed for launch and operation, with over 1.7 million satellites, 
many of them much brighter than 7th mag, would have a devastating effect.



FCC rules for constellation licensing

• The 50% Milestone: Operators must launch and operate half of their maximum 
authorized fleet no later than 6 years after the grant date.

• The 100% Milestone: Operators are required to launch and operate the 
remaining 50% to complete their full authorized constellation within nine years.

• Penalties: If an operator fails to meet these interim or final milestones, their 
FCC authorization is automatically reduced to the exact number of satellites 
they have successfully launched and are operating on that specific milestone 
date.



Summary

• Major impact on optical astronomy 2027-on

• Kessler syndrome much more likely

• Orbiting data centers – failed business model*

• Reflect Orbital – failed business model*

• FCC will require launches of initial phases

*My opinion
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