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The L4 point

● The restricted three-body problem
● Star, planet, asteroid    –    
● Lagrange points
● Trojan asteroids on Jupiter's orbit
● Trojan bodies in the Solar

system (Trojan asteroids 
and Trojan moons)

m1, m2≫m3



   

Frequencies of motions

● Numerical integration of the equations of motion, 
with different mass parameters (μ =            ) and 
eccentricities (e) ⇒ μ – e plane

e:[0;1] stepsize: 0.002 μ:[0.0001;0.1] stepsize: 0.001

● Stable and unstable motions in the μ – e plane
● Fourier transformation  – using GSL (GNU 

Scientific Library) routine: FFT (Fast Fourier 
transform)

● 4 frequencies in the stable region: 

m2
m1m2

ns , n l ,1−ns ,1−nl



   

Frequencies of motions
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Frequencies of motions
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Frequencies of motions



   

Resonances

● Resonances: when the quotients of frequencies are 
rational numbers.

● Data near the resonances with  ±0.001
● 6 types:



   

Resonances



   

Resonances

5 :1 4 :1
3 :1

2 :1 4 : 3 5: 4 2 :3



   

Future work

● Determine the frequencies in the unstable 
region with other method

See if it fills the lack of data
● What kind of affect resonances have

If they have intersections 
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