31k 8 DFREDHIBE DI & IRFEFE R

IR 52 ]
with
fRHZ, RlREG ], Richard Montgomery

20034 11 H 13 H  BHfEATHE

C. Moore[1], A. Chenciner & R. Montgomery[2], C. Simé[3, 4] 5Ic k> THAI N, 34
8 DFRDIMBEDT L IFEHIBICOWTHRNZ Z L2 WG L 7. 3HE80F X, 3AERED—
DORT, FHRD 3IENBDFOHE LI—20WIED L2 T WIGEW»T > 2T 3R TT.
Simé %, ZO% “3tkavAr 7747 E4MNTE L%,

Chenciner & Montgomery D X [2] DEAEIZ, WEEDRLE I P> T I D2 EO T 72023\
TWT, Z2OHIT Chenciner 2% Gravitation Ltd. £\V9 > T2 L —F—%{ffiolc ) DA
HOHET, EIZRD, EBrE, #1HT Macintosh ZE - 7EHIZ, 2D I aL—F—ThiRHD
K222 T8 DFMEWOT L) L LR BHD FT, ZALILLH T, WEDRILZH -
7eRpICIE, ARYICEZ £ L7,

ZOWRTHIG N T HE, 8 DFMOMFIEGN 2] B LU, ZOBAEM (1, 3, 4 TL 7.
Hxix, bo L, 20, ZORHBEOMHITNZHBEZGL ) LB VE L,

FPHEH Lo MEEE Ty, 8OTHE, ZoiErs iEdRsE¥n Ty, FFO EXDH
ZRLE L.

1 3#EREHE 6]

—i I fAEE R 0 0 3MFEE) T, SFEAD S OB ORI SRS 1 TR B
[ 3EamEs]. X 1.

SEMEHIX, MEORICODOVWTOREFNEZ2E52£T. L2, PuEoFe LT (&
bHMZ) A RODZEAZKRET 5 &, SEHREHD S, Zik Bernoulli DL A=A —
(22 +y%)? = 2% — y® ZMERCEM IS L 2D LR WIREINE T,

RIZ, VAZAT—FRBEHEICNSTIAFTIALAALT, ZoLEH 3fkarv+ 75740 on
ZEIDEFRE L, FFO EROFHRE2MHE L.



1 3EME—HTKD?

2 LLAZRT7—MEDQOLAT ST 1 [6]

Jacobi DEMBI# sn, cn TXF X P74 RSN/ L L= AT — |

sn(t)

sn(t)cn(t)
14 cn?(t)’

2(t) = 1+ cn2(t)

y(t) =

T, MR 2 =24+V3)/4 L LbDid, FTF vy vy LT RLF—

V= Z( Inr;; — \/37“2)
i<j

DN TOME TRz T, ZOEETIE, BEOREFERMINIESM D OEEE—X v b
=22 +y2) H—ftiz L £7.

CORTyy VOFE2HBIFRN 252 F T, EHPOLRA Ty v LIE—ENICEEES BVD
T, BRAEDTRLT, RHEPEOWERT Y YL 2RO onwdboTLxHin?

TR ED, HERETF Vvl a lre oFiICiZESFONERTA, V9 DI, Chenciner
DR L&, “I = const. D 8 DFREIE, FRRT VY VOFTIZa=—-2TLLERL XL
WHZRE, 7[5 2, FFO WHEMNICREH L 7256 T3, (BHENICIE, o= -2 D8 DT b L
A=A —=FTERVEITT.)

3 EBEE—XYMDOFE—TE (7]

AT YT Y ILIRILT— Va—a_IZK] ey (a 750) @Zob!iVO:ZKJlogrw DFTIE
HEEE— XV P2 E4 38 DFEMIE, o= -2 DEAICR> THET 5.



4 ERADEDDE (8]

Chenciner & Montgomery &, 8 DDA DEEIL “Star Shape” (JHrih» & MERIIZH[ 72
ERA, B LAIIE b 5 A) ThHH I LERLELE 2,

Chenciner (%, “RIEIZERANET, EE26EWE T ADIEHIZEL < 2w [5] LIBRTWV &
L7z, L2L, AR TA B L, &<, HAEIFe3LE) 2lcnl, FHE»6 ki
7L 2HDEHIEHM SR nDT L, M2, WHDO7AT7T7%2) FMESIELHNTEN

3s

! >3e
2s,
1s

X2 8DFDo#H I VIR EE W

X, FEADTER T 5133, FM BT OHELZFEHL £ L 7.

RT YT VI2 VX =V =37, . f(ri;) #5100 df /dr > 0T, r=Ydf /dr 75 v @ (strictly)
IR TH L, 8 DTMOLEADEER, ZhZiuhTH 5,

AEBHIZ X, “Star Shapedness” & “3#EEM” ZHWE T,

Newton DR T v v )b —1/rid, TITRRTWVLERT VI Y LILHEENET. FRETV
Tyl ard T, a <2 THIUL, ZIICBREWE R ZLET. ZOBRA a < 223, Moore
DR 72 8 DFMROFAERA [1] & T 2 DIF, WHEOHETT,

F4 X DHfc, T. Kapela & P. Zgliczyniski 13 Newton A7 ¥ ¥ LD FTD 8 DFRED “'y
P£” % interval arithmetic Z{H-> TEEBH L TV £ 9§ [9].

5 KREZERDRERE
5.1 Unicity

RT oy VEEDIN, 8D, A7 —)b, HEEZERVTLI=—7TL k)5 ? Hliic
&, 1=—=7TH3Z LIFIZFME VDD XA, Kapela & Zgliczynski 1 Newton K7 ¥ v
VDT TD 8 DFEED “local unicity” % interval arithmetic %> TIEBH L TW 9§ [9].

5.2 BED

8 DFRDOIE F(z,y) =0 1%, LHATEINSTL £ 92?2 Simé 1F, Newton HIJD T
D 8 DFEDY, 4,6, 8 ROLIHATIREE B VHFH2Z2EUENITR L TW T [4].



LAZRAr— M 4 ROLEATTD, 6 K, S KROLHEANTRINLZE LDaLv 4777 4
ZHOTZ2HENTELTLEID?

5.3 MBI

BFRERT VY VD RNTD, $ikavL it 777 4 OffNiiEE AOF2HNTEEZTL LI N?
EZznz/lo07-nwEBwET, Ehtd, bLADU AV THRXZEE, ZOBTHE
TIDOFAMIHEZTTF I\,

SE R

[1] Moore C 1993 Braids in Classical Dynamics Phys. Rev. Lett 70 3675-3679

[2] Chenciner A and Montgomery R 2000 A remarkable periodic solution of the three body
problem in the case of equal masses Annals of Mathematics 152 881-901

[3] Simé6 C 2001 Periodic orbits of planer N-body problem with equal masses and all bodies
on the same path Proceed. 3rd European Cong. of Math., Progress in Math. 201 (Basel:
Birkéuser) pp 101-115

[4] Simé C 2002 Dynamical properties of the figure eight solution of the three-body prob-
lem Celestial mechanics: Dedicated to Donald Saari for his 60th Birthday. Contemporary
Mathematics 292 (Providence, R.I.: American Mathematical Society) pp 209-228

[5] Chenciner A 2002 Some facts and more questions about the “Eight” Proc. Conf. on Non-
linear functional analysis (Taiyuan) (Singapore: World Scientific)

[6] Fujiwara T, Fukuda H and Ozaki H 2003 Choreographic three bodies on the lemniscate J.
Phys. A 36 1-10

[7] Fujiwara T, Fukuda H and Ozaki H 2003 Evolution of the Moment of Inertia of Three-Body
Figure-Eight Choreography J. Phys. A 36 10537-10549

[8] Fujiwara T and Montgomery R 2003 Convexity in the Figure Eight Solution to the Three-
Body Problem http://arziv.org/abs/math.DS /0308252

[9] Kapela T and Zgliczynski P 2003 The existence of simple choreographies for the N-body
problem — a computer-assisted proof, Nonlinearity 16 1899-1918.



