
Slalom solutions and 
figure-eight(5)

1

S1 S2

S3 figure-eight(5)

Šuvakov, Dmitrašinović, 2013



Numerical investigations 
of Slalom solutions

Toshiaki Fujiwara 

2017/03/22 
at Tokyo Institute of Technology



Slalom Solutions
• Šuvakov, M.

Numerical search for periodic solutions in the vicinity of the 
figure-eight orbit: slaloming around singularities on the 
shape sphere, Celest. Mech. Dyn. Astron. 119, 369–377 
(2014)

• Šuvakov, M., Dmitrašinović, V.
Three classes of Newtonian three-body planar periodic 
orbits, Phys. Rev. Lett. 110(11), 114301 (2013)

• Šuvakov, M., Dmitrašinović, V.
A guide to hunting periodic three-body orbits, Am. J. Phys. 
82, 609–619 (2014)

3



Three-body choreography
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figure-eight solution 
C. Moore 1993, 

A. Chenciner and R. Montgomery 2000



homotopy class

5



6

#2#3

#4
Šuvakov, Dmitrašinović, 2013 

5-slalom



T/T_fig8 for k=5
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name T T/T_fig8 Šuvakov-
Shibayama

26.1281 1 #1=figure8

S1 130.146 4.98106 #3

S2 130.149 4.98118 #2

S3 130.288 4.98652 #4

Šuvakov-Dmitrašinović, Šuvakov-Shibayama



my first speculation

8

#3 #2 #4

slalom solutions with k=5 and  
figure-eight solution 5 turns 
have the same homotopy class and 
similar period for common energy, so …

…

figure-eight 5 turns

S1 S2 S3 figure-eight(5)



first T/12
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Precise value of ratio of T 
for common energy
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method 1

method 2

Then,

scale invariant

easier for numerical calculations

for any scale



Precise value of ratio of T 
for common energy
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S1 T/Tfig8 4.98118
T/Tfig8 4.9813039017802070375
D/Dfig8 4.9813039017802070375

S2 T/Tfig8 4.98106
T/Tfig8 4.9809611920058901411
D/Dfig8 4.9809611920058901411

S3 T/Tfig8 4.98652
T/Tfig8 4.9865179494592603160
D/Dfig8 4.9865179494592603160



Trace the solutions
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improve by    Newton method



Trace the solutions
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Trace the solutions
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dead end 
is a collision
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Trace the solutions
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Pair creation/annihilation

and asymptotically 
approaching to figure-
eight(5), then ?



Pair creation/annihilation
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S1 and S2
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a scenario/speculation
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in the function space

?two solutions

no solution



calculated action
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in the function space
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eigenvalue of Hessian of 
Lagrangian
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second order variation of action

eigenvalue and eigenfunction of



preliminary 
eigenvalue/eigenfunction
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accuracy of eigenvalues
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spectroscopy of Hessian



Summary
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We trace the 5-slalom solutions S1, S2, S3 and S4, S5, S6 for 
alpha ~ 1 
T/Tfig8 for common E are not constant 
Dead end of S1, S3, S4, S6 are collision 
T/Tfig8 for S2, S3 and S4, S5 asymptotic approach to 5, then ? 
Pair annihilation/creation of S1, S2 and S5, S6 

  … we are trying to find a mechanism in the function space
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