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3 The Restricted Three-Body Problem
3.8 Motion near L, and Lj
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Fig. 3.15. The trajectory in the rotating frame of a particle librating about the L4
Lagrangian equilibrium point. The trajectory is derived from the analytical solution to ;
the stability problem given in Eq. (3.142) and the motion is shown for 257 time units
(12.5 orbital periods of the mass 2). The dashed lines denote the epicyclic motion and
the path of the epicentre shown in Fig. 3.14.
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3.9 Tadpole and Horseshoe Orbits
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Fig. 3.16. Two examples of tadpole orbits librating about the L4 equilibrium Pf;‘;‘
(denoted by a cross and located at xo = 1/2 — pa, yo = V/3/2) for 2 = 0-991‘ Z
masses 11 and 1, are denoted by the filled circles. (a) The starting conditions ar

¥ = x0+0.0065, y = yo + 0.0065 with % = y = 0 and the orbit is followed foro(l)g
orbital periods of 41,. (b) The starting conditions are x = xo -+ 0.008, y = Yo +0.

Withi =y = 0 ang the orbit is followed for 15.5 orbital periods of £
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Fig.3.17. Two examples of near-periodic horseshoe orbits librating about the L, equi-
librium point for p, = 0.000953875, taken from data given by Taylor (1981). (a) The
starting conditions are x = —0.97668, y = & = 0, y = —0.06118. (b) The starting
conditions are x = —1.02745,y = x = 0, y = 0.04032.
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Fig. 3.18. The variation of semi-major axis a with the angle 6 around the orbit for
three trajectories with y, = 1073, The starting positions are indicated by filled circles
and the enclosed equilibrium points with open circles. All orbits were followed for 100
orbital periods of the secondary mass and arrows indicate the direction of the motion.
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Fig. 3.19. The variation of (a) semi-major axis a, and (b) eccentricity e as a function
of time for the horseshoe orbit shown in Fig. 3.18 for u, = 1073,
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Fig. 3.20. The variation of semi-major axis a with the angle 6 around the orbit for
horseshoe and tadpole trajectories with uy = 107°. The starting positions are indicated
by filled circles and the enclosed equilibrium points with open circles. The zero-velocity
curve for the tadpole trajectory is the thin curve labelled ZVC. All orbits were followed
for 1,000 orbital periods of the secondary mass and arrows indicate the direction of the

motion.
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Fig. 3.21. The variation of (a) semi-major axis a, and (b) eccentricity e as a function
of time for the horseshoe orbit shown in Fig. 3.20 for u, = 1078,
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