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SCIENTIFIC TECHNICAL OPERATIONAL BENEFITS of SN 

− Transmitting space-based beacon is limited by pointing 
control 
− Near-Earth optical terminals have demonstrated sub-

micro-radian pointing capability 
− Ground-based beacon is limited by atmospheric turbulence 

− Adaptive correction extremely challenging 
− Constrained by regulatory restrictions 

− Distance multiplier from gain in transmitting beacons allows 
extending reach to edge of solar system 

• Laser transmission to deep-space is advantageous 
from space-node 

Relative to Mars farthest range 

• Downlink comparison space vs ground 
− Additive noise degrades ground performance 
− Single ground telescope data-volume can be 

offset  by space node 
− Time spent at particular range 
−  Increased contact time 
−  Lack of outages 

− Architecture with space and ground node may 
be optimal 
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SUMMARY 
• Study will accelerate access to Optical Communication service throughout 

solar system  
− Aligned to Communication and Navigation  System Roadmap (April 2012) by SCaN 

Program Office 
•  Low cost utilization of large optics in space 

− Minimal modification of large optics may be required  
− Commercial solar system exploration missions can be serviced with this node 
−  Provides needed reliability & bandwidth for future human missions 

•   Accomplishes Multiple Objectives 
− Reliable high-bandwidth communication service 
− Unique opportunities for precision laser ranging and light science 

• Concept is “doable” leveraging past missions 
− Deployment and operations of large mirrors in space 
− Recent successful demonstrations of lasercom 
− Elements needing further study 

− Design considerations for near-sun pointing 
− Space optical receiver 

• Seek partnerships across agency and industry 
− Ball Aerospace Technology Corporation on-board  

− Long history of successfully deploying space optics  
− Developed TRL 6 laser comm terminal from TSAT 

 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8



