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The experts who gathered at the ISSS agree that solar sail technology is ready for 

demonstration in space. Many useful and important applications have been identified. The 

experts unanimously recommend agencies commit to realizing this unique capability for 

science and applications. 

 

 

 

 

Reported Status / 

Technology 

Readiness 

� Germany/Europe (DLR/ESA, 1999): 20m sail structure deployed on 

ground in ambient, simulated zero-g environment 

� USA (NASA, 2004/05): 10m and 20m sails using different types of 

boom technologies and sail materials deployed on ground in ambient 

and vacuum environments 

� Japan (ISAS/JAXA, 2004): 10m sail deployed on sounding rocket and 

20m sail from balloon 

� China (2007): 10m deployable sail structure tested on ground 

� Modelling and simulation tools including low-thrust navigation and 

attitude control developed and verified 

Mission 

Applications 

� Displaced / artificial Lagrange orbits, both geocentric and heliocentric, 

for communication, remote sensing and space environment monitoring, 

including support for human exploration 

� Solar polar imaging (≈ 0.5 AU) 

� Fast missions to the outer solar system, heliopause and beyond the bow 

shock (≈ 200 AU), reaching interstellar space  

� Highly inclined or retrograde heliocentric orbits to encounter NEOs for 

science and planetary defence 

� Small body rendezvous and sample return missions  

� Trojan asteroid fly-by using hybrid propulsion combining solar sailing 

with electric propulsion 



 

Next Steps � Subscale deployment testing of booms and sails on a sub-orbital flight 

� In-orbit deployment testing of booms and sails of 20m to 50m in size, and 

orbital maneuvering and sail thrust vector control 

� Validation of engineering tools, methods and materials 

� Germany/DLR will investigate and attempt to perform a sub-orbital flight 

of a small-scale solar sail, to test the deployment concept and sail 

unfolding behaviour, in collaboration with industry under DLR Agency 

funding. 

Recommen-

dations 

� Continue investment to sustain and extend demonstrated capabilities, 

otherwise capabilities will be lost  

� The key next step is flight-validation of a solar sail in orbit 

� International collaboration options should be investigated for an in-orbit 

test mission  
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