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Bracewell’s	Lurker	Hypothesis	

⦿  If advanced alien civilizations exist, they 
might place AI monitoring devices on or 
near the worlds of other evolving species 
to track their progress. 

⦿  Such a robotic sentinel might establish 
contact with a developing race once that 
race had reached a certain technological 
threshold, such as radio communication, 
interplanetary flight or our finding them. 

⦿  Co-orbitals are faint, hard to find, could 
provide materials, concealment.  
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Alien	Probes	Could	Have	Come	From	Stars	
Passing	By	Earth		

⦿  Stars come very close to our solar system frequently. About two 
stars per million years come within a light year. In the 10,000-year 
timescale of our agricultural civilization, about two new stars have 
come within 10 ly. 

⦿   An extraterrestrial civilization that passes nearby can see there is 
an ecosystem here, due to the out-of-equilibrium atmosphere. They 
could send interstellar probes to investigate.  

⦿  This argues for a Search for Extraterrestrial Artifacts (SETA) strategy 
of exploring for alien artifacts near Earth. 

⦿  The Moon and the Earth Trojan(s) have the greatest probability of 
success. Close inspection of bodies in these regions, yields concrete 
astronomical research.  

4 



5 



Earth	moves	around	the	galaxy	in	a	torus	in	
~220	million	years	
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Stars	move	relative	to	the	Sun.	Stars	come	close	
to	Earth	frequently,	~2/Myr	within	1	light	year	
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Scholz’s	Star	came	within	0.82	light-years	from	the	Sun	about	
70,000	years	ago.	

8 



Stars	passing	by	Earth:	Perihelion	times	and	
closest	distances	for	694	observed	stars.		
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Rate	Stars	Pass	Within	R	of	Sun	

⦿  dNS(R)/dt = 2 10-6 R2 stars/year = 2 R2 (ly2) stars/
Myear  

⦿  Number of Lurkers that could arrive and now be 
found: 

⦿   NL= fip TL [dNS (R)/dt]  
⦿  fip: fraction of civilizations that develop interstellar 

probe  
⦿  TL: the orbital lifetime of the object upon which the 

Lurker is resident  
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Apollo	17	Site	
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Lagrange	Points	

12 



Earth	Trojan	orbit	[2010	TK7]	
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	3	Types	of	Co-orbital	Orbits	
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Orbit	of	2016	HO3	around	Earth	
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Research	for	Finding	Alien	Artifacts	

�   I advocate a sequence of tasks: 
�    
⦿  Develop an AI for searching for alien artifacts in the millions of sites 

that Lunar Reconnaissance Orbiter has photographed, about 1.6 
million at high resolution. The vast majority of the photos have not 
been inspected by the human eye.  

⦿  Conduct passive SETI observations of these nearer-Earth objects in 
the microwave, infrared and optical. 

⦿  Use active planetary radar to investigate the properties of these 
objects. 

⦿  Conduct active simultaneous planetary radar ‘painting’ and SETI 
listening of these objects. 

⦿  Launch robotic probes to conduct inspections, take samples of Earth 
Trojans and the co-orbitals. 
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Drake	Equations	for	SETI	&	SETA	(Search	
for	ET	Artifacts)		
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The	ratio	of	Eqs	means:	

⦿  This is a ‘Success Ratio’ of searching for artifacts 
compared to listening to stars. It allows us to 
quantitatively evaluate their relative merits. 

⦿  The two strategies, SETA and SETI, are 
competitive. 

⦿  The Moon and the Earth Trojans have a greater 
probability of success than the co-orbitals.  
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SETA	Searches	of	near-Earth	objects-1			

⦿  Plan a multiyear program of observations by radio 
and optical telescopes and planetary radars around 
the world.  
●  discern their size, shape, rotation periods, and optical properties, 

such as spectra. We would need to discern their optical spectra 
out to at least J-band (to 1.2 µ).  

⦿  Conduct passive SETI observations of these 
nearer-Earth objects.  
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SETA	Searches	of	near-Earth	objects-2	

⦿  Use active planetary radar to investigate the 
properties of these objects.  

⦿  Conduct active simultaneous planetary radar 
‘painting’ and SETI listening of these objects. 

⦿  Launch robotic probes to conduct inspections, take 
samples. For example, 2016 HO3 at close 
approach has a relative velocity of 3-5 km/sec, so 
is within present capability. (China already doing 
this.)  
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Costs	&	Benefits	

What Does it Cost? 
⦿  Resources such as time on telescopes, radio and 

optical. And volunteers. Costs start small, then grow. 
What do we gain? 

1.  We would be studying the Moon and newly 
found objects, which could well be interesting 
astronomy. Little is known, other than orbital 
calculations and faint images. We know almost 
nothing about co-orbitals and the Earth Trojan.  

2.  We do something new, an active fresh front in 
SETI research. 
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