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Three-body choreography

1 dqy. 1 1
L = — — —
2 Z dt i o Z q;
o = 1: Newton potential

qo(t) = q(t),q1(t) = q(t +T/3),q2(t) = q(t +2T'/3)

.l

figure-eight solution
C. Moore 1993,
A. Chenciner and R. Montgomery 2000
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T/T fig8 for k=5

Suvakov-Dmitrasinovi¢, Suvakov-Shibayama

name T
26.1281
S1 130.146
S2 130.149
S3 130.288

T/T fig8

4.98106

4.98118

4.98652

Suvakov-
Shibayama

#1=figure8

#3

#2

#4

T is for £ = —1/2 * T/Thgs ~ k



my first speculation

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
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figure-e1ght(5)
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first T'/12 for ﬁgure—_ewisght(5): first 5Thes/12 for figure-eight

k=5+6n=>5,11,17 23, ...
k=1+6n=7,13,19,25,...
while, I don’t know how £ = 22, 26, 35,41

I guess ...




Precise value of ratio of T
for common energy

First, we determination the orbit for T' =1
with |gx(0) — qr(T)] < 107"

Then, easier for numerical calculations
method 1. scale invariant
scaling ¥ — F = —1/2, then T
method 2 figs D/
. L 2 74
directly calcurate J = / Z G| “dt= )(2 @)/ (2a)
d.J 2 — « D T D
= — = = —
dE 20¢ (—E)(2+O‘)/(2a) Tﬁg8 Dﬁg8

T&E, J&E for any scalg



Precise value of ratio of T

for common energy

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
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Trace the solutions

1 qu 1 1
2 Zk: dt " o Z q;
change o with Aa =107 or 10™*

«: 1nitial condition for o
|

o + Ao start from initial condition for o
Improve bleewton method

initial condition for o + A«

a+— o+ A«
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Trace the solutions

D/ Dgggs)
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Trace the solutions
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Trace the solutions

d T > 0
d%m TﬁgS

Pair creation/annihilation S4

1.00u
81 S5 j
| | - J ‘
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‘ ‘ ",*“* 11 * 1.2
75 /S6
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0.990 and asymptotically
approaching to figure-
0.985 eight(5), then ?
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Pair creation/anninhilation
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S1 and SZ

a = 0.9986

0.10 2
2 / 2 lsl*dt = )(2 2)/(2a)

N
l
W / S D J, = 25. 62492()35
-0.10 -0.05 / 0.05 0.10 for T — 1
/&{/w J» = 25.62491358
0' 24 Dy = 92.18098947
D, = 92.18095288

pair creation/annihilation at a < 0.9986

why/how ?
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a scenario/speculation

/ Ldt in the function space

0

S1 /
Y »

‘ . / !

fa(t) — f1(2)
two solutions ? 55 4 0
no solution

S




calculated action

in the function space

S+ Alf2 = fu)l
40y 38.482% .-
20 . [8/1000 :
i =0.9986
38.474y e )
\\\\\\\\\\\\\\\\\\ \ R s o ne A




elgenvalue of Hessian of

Lagrangian
second order variation of action
1 [t 2 92U
S oql = S — dt 0gH o o H = |
g+ 0q] = Slq] + 2/0 qHéq + ..., 2 1 9000

eigenvalue and eigenfunction of HW = AW

H: real symmetric 6 X 6 matrix,

040
0
0q2
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preliminary

elgenvalue/eigenftunction
a=0.9986 HY = \¥

4 7_‘_2 {23, 2.97272,0.0753, 0.003012}
, S1: )\23 = 0.0793 X — 7
0.02 T2 /
20,01 )"Q 4 2 < _
ﬁ 70 {23,4.40317, 0.49 1534, 0.00446134}
i S2: )\23 — (0.1115 x — o
f T2

fa(t) — f1(2)

Ao3 are not inconsistent with zero
conststent
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accuracy of elgenvalues

Q- 0 = 0.9986 HU = A\
A22.=.5.9.x 107°% < Aoz = 0.1115, <)\24—Ql13;5c>§5

O {23,4.40317, 0. 111534 0.00446134} -

A2
6’TQ

(—y, ) ~ . 0g=p
Ao3 are not inconsistent with zero

%
K
|

=

we need more and more accurate value
sl spectroscopy of Hessian
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Ssummary
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0.995 -

We trace the 5-slalom solutions S1, S2, S3 and S4, S5, S6 for
alpha ~ 1
T/T1ig8 for common E are not constant . ( - ) > ()
Dead end of S1, S3, S4, S6 are collision dor \ Thigs
T/Ttig8 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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