


  

Why haven't any objects been 
discovered at Earth-Moon L4/L5?

 Triangular Lagrangian points (L4 and L5) are stable in 

the CRTBP

 Orbiters have been found in the Sun-Jupiter and Sun-
Neptune systems and at L4/L5 of two of Saturn's 

moons

 In numerical integrations, Earth-Moon L4/L5 orbiters 

survived for over a billion years, even when Sun 
effects were included

 When planetary effects were added, no particles 
survived for more than 3 Myr



  







  



  



  



  

Possible explanations for short 
particle lifetimes?

 High eccentricity of the Earth's orbit

 Variations in Earth's eccentricity

 Direct effects from planetary resonances 



  

Possible explanations for short 
particle lifetimes?

 High eccentricity of the Earth's orbit

 Simulations with large but constant Earth 
eccentricity had particles that survived longer 
than 100 Myr

 Variations in Earth's eccentricity

 Direct effects from planetary resonances 



  

Possible explanations for short 
particle lifetimes?

 High eccentricity of the Earth's orbit

 Variations in Earth's eccentricity

 Direct effects from planetary resonances 



  

Possible explanations for short 
particle lifetimes?

 High eccentricity of the Earth's orbit

 Variations in Earth's eccentricity

 More particles appear to destabilize when 
Earth's eccentricity is increasing

 Direct effects from planetary resonances 



  



  



  

Conclusions

 Final simulation of 
Earth-Moon-Sun (not 
other planets)

 Artificially increasing 
Earth's eccentricity

 All particles lost 
within 830,000 
years

 Third possibility (direct 
planetary resonance) 
was not investigated


