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Three-body figure-eight choreography under the universal gravitation in two
dimensions

Ozaki, Hiroshi
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(1) We got a set of initial positions and velocities of equal mass three bodies
in very high precision (over 10 significant figures) such that equal mass three bodies under their
mutual attractions in two dimensions chase each other in an figure-eight orbit.

(2) We found that the equal mass three-body choreographic solution in an arbitrary gravitational force
field, to keep the center of mass being at the origin with zero total angular momentum, is constructed by
two periodic functions. We also found that the equal mass three-body figure-eight choreographic solution
is/gonstructed by two even functions: one changes its sign as t —» t+w /2 and the other has a period of
w/6.



(1) Moore, Chenciner, Montgomery

Newton 3 8
( 3
,8
3 )
(2)3 3 8
2003
Bernoulli
4 (X2+y?)2=x2-y?) 3
2
2
2
3
3 8
3) 3
3
3 3
3 1 3

) 2

&)

(€))

1

()3

(6))

1 2

2,3

3
3 8
4
3 8
3
Texas
Bernoulli
3
3 8
3
1
).

,Laurent

Petrosky



dx; X — Xy
dt2 T (4 — 1) + (01 — 2)?
X1 — X3
(= x)2 + (0r — ya)?

d2Y1 —_ Vi—Y2
dt? (1 —x2)% + (V1 — ¥2)?
_ Y1—Y3
(1 —x3)% + (y1 — ¥3)?

d?x, 1 1
dtz  Ax_(t) Ax_(t—%)’

Xy =x +iyq,

Ax_(t) = x; — x5, — i(y, — ¥,),

T
Ax_ (t - §) =Xx; —Xx3— i(y1 - y3).

x, Laurent k
1/Ax_ Laurent k+m
m=2
3 8
X+
d?x, 1 1
= —
dt Ax () p, (- Z)
2b*
+—x
X, k? = (2++3)/4
1 Weierstrass (
2
3 1/Ax_
3 1 1
3
2
X+
1

Weierstrass (

1/Ax_ 3 Weierstrass '
1 2

Ax_ 3
Ax_

Ax_ Taylor 1/Ax_

1
Weierstrass o' 1
Weierstrass (

2007

12

Yo Vo
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q3(0) = (=1/2,-y,),

v1(0) = v4(0, —2y,), v, (0) = vo(=3/2,y0),
v3(0) = v0(3/2,0),
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q(t) = (x(2), y(®©)

(0
q(®) +q(t + w/3) +q(t + 2w/3) = (0,0),
(ii)Klein
q(t + w/2) = (—x(®), y(©)),
a(=t +w/2) = (x(O), ~y(®),
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+ (23, — %2y,) =0.
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x;(t) = x(t +iw/3),
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x0(t) = 20 (e, (1) — (D),
¥o(8) = A co (D) (e (1) — ¢, (D).
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