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Focused Path 
Developing a sustainable long-term architecture to move 

humans out of low Earth orbit and into the Solar System 

requires a focused path built around a series of achievable 

goals and objectives within a structured time frame. 

 

Early milestones can be accomplished through a series of 

robotic and crewed missions culminating in human activities 

on the Moon (Stage 1). While learning to live and work on 

another world (the Moon) development can then begin on the 

next set of tasks focused on initiating human activities on 

Mars (Stage 2), and beyond. 



Stage 1 Objectives (1/2) 
1. Test and perfect automated pinpoint landing (first robotic, then 

crewed) 

2. Test and perfect automated hazard avoidance (first robotic, then 
crewed) 

3. Test and perfect autonomous roving (robotic) 

4. Characterize surface radiation environment and test efficacy of 
mitigation strategies (robotic) 

5. Characterize deep space radiation environment and test efficacy 
of mitigation strategies (robotic) 

6. Investigate time sequence of key lunar events (robotic then 
crewed) 

7. Determine presence and location of lunar resources (robotic) 

 



Stage 1 Objectives (2/2) 
8. Determine grade and tonnage of lunar resources (robotic then 

crewed) 

9. Test ISRU hardware (robotic) 

10. Test advanced ISRU and utilize generated product for surface 
exploration (robotic and crewed) 

11. Test human support systems on lunar surface (crewed) 

12. Initiate sustained human presence to learn to live and work on 
another world: exploit resources, explore, undertake scientific 
activities (crewed and robotic) 

13. Collect and transport materials from one point on the Moon to 
another point (robotic and crewed) 

14. Transport materials off the Moon (robotic and crewed) 

 



Focused Path Example Tasks 
(short list) 

• Precision landing and hazard avoidance 
• Develop and test surface exploration strategies 
• Resources (grade, tonnage, accessibility, extraction 

methods) 
• Radiation mitigation (primary, secondary: GCR, nominal 

solar, solar flare events) 
• Overarching science questions 

• Early Solar System bombardment history 
• SPA – when? 
• Imbrium, Serenitatis, Crisium - or rather Imbrium, Crisium, 

Serenitatis??? 
• History of volcanism (window to interior) 
• Magnetic fields 
• Volatile transport and sequestration 



Mix of Mission Types 
To Meet Focused Path Objectives 

 
• Very small missions (<$10M) 

• Small Missions($50M – $150M) 

• Medium missions ($300M - $600M) 

• Large Missions (>$1000M) 

Serial and parallel 
objectives met through 
mix of mission types 

Retire goals and 
objectives frequently 



Swirl ($10M) 
Determine Nature of Reiner Gamma Magnetic Field 



Arne ($100M) 
Explore Mare Tranquillitatis Pit 



Intrepid: Roving Explorer ($500M) 



Focused Path Sustainability 
The focused path invites international cooperation by laying 
out a set of key objectives achievable with focused mission 
scenarios; interested nations can negotiate a logical division 
of responsibility to divide costs and increase the political 
payoff (critical to sustainability). 

Along the focused path, mission returns will in many cases 
directly address key NSF decadal goals further strengthening 
science community, lawmaker, and public support (Science 
Enables Exploration, Exploration Enables Science). 

Possibly the most difficult aspect is starting on a focused path 
– a process that requires political vision and leadership. 
Perhaps kick started from a bottom up approach. Write your 
Senators and Representatives! 

The Moon is in the critical point to any sustained 
human exploration of the Solar System. 


	Slide Number 1
	Focused Path
	Stage 1 Objectives (1/2)
	Stage 1 Objectives (2/2)
	Focused Path Example Tasks (short list)
	Mix of Mission Types�To Meet Focused Path Objectives
	Swirl ($10M)�Determine Nature of Reiner Gamma Magnetic Field
	Arne ($100M)�Explore Mare Tranquillitatis Pit
	Intrepid: Roving Explorer ($500M)
	Focused Path Sustainability

