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Mechanism for Satellite Brightness

Incident light

Solar Array

Observers without line-

of-sight to any 

illuminated Starlinks

Dominant Scatter to 

Observers in Daytime

Chassis

Mitigations implemented by SpaceX:

1. Operate in lower LEO regime (< 650 km)

2. Solar array darkened

3. Satellite knife-edged to sun during orbit raise with 

reduced power generation

4. Visors to block incident light to chassis nadir

5. Specular material development to reflect light 

away from earth

6. Dark paint development to absorb light

7. Publicly available Ephemerides and TLEs
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Visors vs. Specular Nadir Surfaces

• Visors block incident light to chassis while also needing to be black to avoid adverse scatter of their own

• Making the chassis nadir specular can be more efficient for brightness and has many other design 
advantages

• A purely specular surface will be invisible to observers on earth

• SpaceX has implemented a space stable, dielectric mirror sticker using commercially available 
subcomponents and processes 

• Continuously investigating and improving scatter properties with main challenges being reducing intrinsic 
defects, surface roughness, and applying UV mitigation coatings

• SpaceX Gen1 to Gen2 dielectric mirrors have 50 times lower diffuse scatter

• Conops can also bias specular reflection further from Earth

Mirrored Chassis Nadir Brightness Mechanism

Brightness Analysis for Visor 

vs. Gen2 Mirror Stickers  

• Assumes materials used for Starlink visorsats, visor plane points 

directly nadir, and visor or mirror sticker coverage is 100%.

• All observers looking >20 degrees above horizon considered

eclipseterminator

Mirrors much 

dimmer

Mirrors brighter 

right at eclipse 

as near 

specular scatter 

goes to earth

Gen2 Dielectric Mirror
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