AT H 2 W R X ¥ # B Vol.27, No.2
2009 4% 6 H PROGRESS IN ASTRONOMY Jun., 2009

X E4RS: 1000-8349(2009)02-0174-09

S §
=ATHRERTHENREY Ny AR

oAV, EHE

(1. xR RXK, M 210093 5 2. BERCR%¥ SEFETSMRIN S #HRA, #Ex 210093)

AR SHLTHEARE, FARGE=EIE AW = AFRE 2R T, Tiekka
BRI ST, MRRER, HMHEF/EE M SRURE, R30I+ A N AR
. POCHCR B A AT R MHE Sif 3 e, SREE-( + H) R - A RPN
ZHARGRB, - BRRELS AT =AU RRERE SR, BE BRI R SN
B, BRIT T = AP Bl R I 28 Y S S A R B o T A

x W F. EARGE=ANE AT FRE PR ARERE
hE4%S: P1327.2 CERHRIAED: A

1 5 7

RIS il P =4k o] JB & AF 98— i 1 7T 2R /N RIRTE B M BRI RRAR (FRz M ER
) BB IEA TRIZEIPRE, B NEN —MR AT (NIRRT Z8) . 4P E
KRR HLIE S 1B PLE B, VI@%EF?@@@FE%‘J PE =PRI, 8 FERE S 3 R AR [F] Se 5411
AR RIS /N RIREIIZ S, ZBIR RN S ERIRR, SR RE R SBCY A 3 R E R
L, B 1 R,

B 19, P, P, AERE, CHZREWTL, -y FEHARDRKREMZSTH. P
RINRIE, TESERIRRF, DNREWIIZEZ TR

{ P+ 2(—g, &, 0)T = (092/0r)T 1
2= (2" +y*)/2+ (A +p)/r+p/re

HA 1= ma/(m1+ma), mq F me RN TERE P AT P, BIFRE, ma > me, KEBALE
PN KRR Z BIIEE., ZRRFE—TE B , B Jacobi B4y, BERT U

20 —0v? =20 — (P + 9>+ %) =C (2)

W B #E: 2008-05-04 5 f$EIHHE: 2008-07-04
£EWH: ERHAREESHE EFH (10673006)



2 XA, A AP S AR 2 B Y B RS 175

| 34

L
F
LAY
’ Y
¢ Y
’ \
I Y P
/ s
’ n v\
’ \ 2
’ r 5
el *
L, Py SC Ly ,Prly x
\ 7
Y ’
A ’
\ 7
\ ’
\ ’
N\ ’
. ’
AY ’
zZ (4
VLS

M1 SE%RREk 5 M3 Li(i=1, 2, -, 5)

HAR R C R Jacobi WL, ZRTE/NRIEZ I EED T+ HE.

A (D) 772 5 T8k, ENESELIRRTRAENE 1R, HA Ly, L, Ly 7EH
PMRREHEL L, WAILLTBIR;  La, Ls EEHW DN RREREL = AR ALE L, 5
HNZAPR. LTI A RATER, (BAEH M7 24 MR 0 R SR B gE, X
R AT R AR R B R SR T E F SRR Z A P~ W= A8 R R
SE W, T TR E R URE0E, RS RN ARG BAA N ER ? A, Bt
AT X 28T W I 89 3 S22 AR, RIS, AT =M 3) ki S TE i 2 1 B iR AF
FE, SRTTAR X P4~ 25 R ANBE B JUAT A4 B ARG E B 3 1 22 R AR, X BT AE S B A i 1 A AL
TaEREMF2Z, ERERNFATH AN EFIE, AMTWTREAZ. AOREEH
W2 RS G W LA, 2T A0 R R IE LA R f i A B i IR, X = AT 3)
B R RIS AE — SR

2 =0l A My R SR B TR S AU S E

WFRE = A TS B R B T 22 RS, AT B RN RN BLG C P2 = /A F3)
s (La 80 Ls, SCRAZEREAH, B Ly ), SC/NREAXT Ly BI2EARG (€ 0, Q) ,
HEEE 2, = ), =0 (i 20, TARFRER 2 MZELRRST, £ 0 RARTE Ly AHTIR
18) . W Ly BHrgetAeizgh i ign

£-27 =006+ 297
=26 =006+ 0 (3)
¢ =022«

B, 2 FHRGEEA RS, BRN w. = /-2 (=1), B oy TEHNKZZER]
B, BT 2 FRIESIRARTRER, B ANSORE ey FRNEZS). EEE

3 3v3 /1 9
0 _ 0 _ 0o _ - 0 _ 2
70 = Qw_%f_2(2 @,QM 1 (4)

Tx Z’



176 X X ¥ # B 21 %

M -y V- NETZ BRI AIEE (251EA M FTA2) i 2-

A%:%[—1—\/1—2m(1—u)}, A%:%[—1+\/1—27u(1—u)} (5)
AR, ”:‘lu<u1=%[1—\/@/9] ~0.03852--- B, A, Ao BIRAUEE, XEH Lo BHTH

BB RZMERER, i BN Routh PR, 4 p=yu BF, A= Ao, AR BLEEHERRL
07, WMEZRATRER . 2 p> p B, A, o ANFOREEERL, AR B BOR O,
HILZ SRR ER. W RHRFLERZB ARG S, 1 WDT . BB, LR
SEVEL IR QUL TR BRI 4528, G5 B IR R ment, BT AREJLAE, 4
p< g B = AP B RS IHR R R, AR TAES WL CHK [5) .

Mo < B, (M| > V2/2 > [N, -y FHNFIEFREPUE, BEIIMSEDY A
5 (Ao . G H AR EIHER B A PLE R K I LERR, O BURE N [Xo| —IK) , T 5
—IEE BB (BIBEREI (M) BV IHER. 10w, o AXPTRPLUER SR,
B ws = [Mif, wr = [o| o =AM FBIEMEER 3 AAIEHR, 25N -y FHEHNE w, ws
5z A w. , XNA 3 ANEHPIER, 258 oy P N RE R PE R R w.
W E R PUE R, 5 -y T AR PERAR, EERYUER R Z AR R T »
B—ATrm L —4E2 s, e =4S e AAE. BRRRNENRRIEE R 2 O7
W TC55 /MRS, EXARIRIEH FPLETT S, (U » # L2 s AR . X TREAH
PUETRITETE, AHSC AR 2 3Kk (6, 7] .

1E 05 pn ZIAIFFTE—BERFORAY p (H, TC9 e s

Mk:%[l— (k:4+38k2/27+ 1)1/2/(k2+1)] (6)

kAR Y opo= B, w, ws BUIREHEELL, BTSSR R B, oy TP Ly
FAER M EBUER PR —%, IRTIREZ TR B . BRI FESRIREY 1 (H 11, w1
ws INTIRER w. MR 1, (HULERDE AR A BUE R RS E M 2 e, FoRZE
BT (TLAERR N TC55 /MRIEH FIAPIE) .« FreiasF oy T ARE 2 s 8. 1E
KA PR R A 2 6, FEAEE — SR B RS B 10, X e R A i
BN B, 4 p B FE w0 B, FRRMSH SR AR, ERERPERSER
JASASERZ 18], IRFFTER —L8 “Brift” BEECAN], X p B WEFE 0, B, FRREGGHIR
SREBN T KERIPER, R YR e X SR R A AL A AR A
SCEN BN, A GBI IEE TS WA SO,

— T, W we. w. FAEA, B, =AT-3h 7T E ST i E EE.
BRIbZAb, R i BUE BT A A ERR IE0E M E, AT S MR, M RAE
MR ERIEE), BREFIRIRGS (A IRLE) 5h, AR ERES). XEmEEs i RA L
=R, BT 2 TAEIE SRR R ER, I SS T X S I HUE A T T Y R
FEXF w-y ST ETIZ B, BFSERET, R UARIEAE R /DN I E A R R e ny, T A
18 AR R IR BRI IR AR Y, AR (S IR) fA7ERT, KRAHEN RRIRE
Bl RH RS, I, a0 REEGE U Y 40 S PLE VRO R I 2 R s AE = A3 S BT A B
ELE, MIZREEBREPRREASZEZ M, X G REILETB) R B 2 R R T BRI



2 XA, A AP S TR 2 R Y B RS 177

FRIIRBCR RO L B ERMEARALT, FTRL LB A BEE S A E i AT R IA
T T #Ar4.
A (3) B (= i oa ey B T R 3, X LA ) 10T

{ & = Chcoswit + Sy sinwit + Co coswat + 5o sin wot )

n = C} coswit + Sy sinwit + Cy coswat + So sin wyt

H, w1 =w, we =ws, prﬂ‘ﬁﬁﬁﬁﬂfﬁﬂ"]ﬁ\ HEPPERNARIESR, C . S M,
S;(i=1, 2) AEAWIHEME O o So . o BFERIFSH L.
AT EBRES R ESE, B CL =5 =0, NP EN
. 1) &+ o
&= o,

2

(8)

o = —

BRI So o 0o WA LRI o o mo BE. AR T FHRAE 4RI 8% 52 s AE = A
-3y i B 20 B L KB

X 15 2R PR A o = AR T B, B 1 5 8 R UK S TR 4 9 B 1 SR 2 Bl L AT R
BB NE, RIS TCAAEE, [N B S0 Bl L 5 U R ] 1 = o] AR B AR U AF TR AR 2 5t 3
IR, X5 N 3R A T 2R - 28 i e B 1 T B R 0, (0 T 2R R o] P = [ A
BTHRKIUEIE, FREREX, R TR R FREX S5 P & — < B R XE.

Yop EHIERHDAE, w—0, w—1, FIMH-#+ H) &G, p=3x10"°, H¥H
AR w =2 x107° 20, ws =0.999 98 = O(1) , XFH ws §w. =1 FWEIE, B
JAPUETT S, PriEfeny B inPLuEstGe ApE, B ensEhs L2 EYuE.

3 Rtk

AT LRI AT A, Y o < B, BEBPRPE =R MBI = ATl R R, — RS,
T KIRBEE o MR TR 12, (HAE po, pa K02 0, X1 B 28 R A 4 = [ o A I
R BRI, "2 I CRR [13] .

HAL A A R R A = R A B T A 2 Y, URRGE, B R AR =
BRI, FEAP AR, —2W D EREGPERMERYETIHIERYE, —RFE
HAMARRMAE (oK) 89510853, SAK TAERY, 7EfERRE SR8+, =13
WTE p < FRAFTFORFER M0, BUEBBOHHS R MR T —HE, HARERS
GRS RS, R, X KB ST I, T E e AR AR pX R R B Y 77
%, B E T AR AN WF T A il R P B, A DTSR A T R R B, R
H- G+ H) 2f- AR, BT AMAHE, TEEEMN G AR R LR,

TE PrLy BIRELR LRI — 8, DAX—&E] Ly BEERS M\ 1R MR B E PLE IR A6 TR (R
X = R A AL B B, R, BRI BRI KRR Z MR BER) . %A 3]
WE AR, TE—E TN A BUEIT LG I Z R BZ B EUE, WRIZ A HUE T DA A 1]



178 X X ¥ # B 21 %

YERRTE = AT R T, BN = AP R R R s IR R PUERIE L, WA N =M1
A TRER.

H- (Gt + H) 2FE T #H RO ST RIT R PUE R OH, R DRE,
K, A RBUO R EBERSIRE (KRB, LB, KB, &8) WHuE. BEXITERMARY
PUBTER —TH P (8 T AR/ MBUARSE ) |, Hpisa il . R, Uik
TRE/NEE, IR BRSEITE R = AP 3 SEGE R TT, HERMS, En LAE S = A3
OSBRI AT A B £, WHE 2(a) PR (A =1x107%) . EFHEN G LIERFHER
(FHEAMTCFRAIUEN], PUEMTES R RTAH) , ROREY 1<10* i A RFUDHE A
JABA. SR, ABIEGIRIERERHT (A =1 x107%) , INREFEZHITE = A3, ME 2(b)
PR, X—mE AT A EREBIHLRSH - (Mt + A) R p HEDMER. H-AKRK
RUETERELL H- (b + A) R5&, XRLH p HEKR (107°) , HMKRTEHBSIEA AR, X
1E/& Trojan /MTEBKIAFENEZEFINZ —.

0.94 H

] 1.0 -
0.92 ] |
0.90 0.5 J
E 0.88 3 E |
< 0.86 3 T 0.0
g 0.84 3 = 1
0.82 -0.5
0.80 4 |
0.78 ] -1.04
1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1
0.350.40 0.45 0.50 0.55 0.60 0.65 -1.0 -0.5 0.0 0.5 1.0
x /adlm x /adlm
(@ (b)

B2 (a) A + H) RT3 G BT — 2 R 4ERE = AT 3 M A Bl
(b) A—FARERBIGERAHIE, BUMEY 1x10" Rt 3 R FOA AR F

H— A RHE T AR PLE R OR, RN RE, Bk, ABRMEERESIRAEKHE
BuE. KFHAABREPUETER —FE N (B8 T ] EKARER) , HAnAELges . #5
KU, - AR =AT 3 RTERMH 5 A8 T _RATER, ME 3(a) Fram (A =1x1071),
BN 1x10% f5 A BRI, X - AR, AMEWH A EmMER A BUh, YUED)
Bl RHL, 78 1x10° ff ABRA B AP — A RIBE N (RE 10 a) , ARAC R = F3)
M. BRI - AR p EBOR, X R A = A B Y = AT 30 o B 20 B R Y B R
K, EFEFRZ PRSI, XU H TR AR 5 s 7E. R R B A
/N 1 ARG, RAFE 3(a) MRIBSME, RMRERE, PUEASEE, DRETR
WFFFE= M-3R La R, W 3(b) PR,

A% SCHI T B 92 AR B AR SRR S B RLTYA 2Z2 (R 5 I8 B i 3l R A LA B [/l — B
BRI, HERFENEER Gl o, B EZEANERIIRET ) HEFIE,
DR M 3% g MR A ) 465 2R I RE S RS2 B TR R 43R e b, BH O HIR B ERR
FHAR AL (AR, AKRITEM AR, KATEM AR PLE S MRS ), BHEH
TR 4.



2 XA, A AP S TR 2 R Y B RS 179

0.880

0.875 4

ﬁ g 0.870 4
= ]

3 3 0.865
= BN i
0.860 ~

0.855 4

Trr 1 r1rrrif1rrrrirriTrTiTr
0.480 0.490 0.500 0.510 0.520
x /adlm
(b)

3 M- A R = APF R IR B P AR HLE
(a) M RZECIERFH; (b)) KRR B A B — D B 4521

4 = AVl R RN AR A A S S

TE LRMRBI AR L, ARG - (M + A) BA- AR89 =4 F3h
“BRIE” S AR AR B A A ]

BT RSB, X H-(t + A) RiiE, A3 ERER, HIATFELRLIE
LT RAENRESARERE RN S, HE M AhS8EARYE, RERBR
5 BE S [ B 1E 10 4L 1) A 3l SR BLIE SR O BB R 3RS, TS ARUE JRJE T 45 Rl i 8]
B IE [ AL I B AN B S BRI BLE R PUE R R S) . A RETELT HUE IR PLIE 2 — A LB
RIS RN B LER R WBEE A S BRI B PUE L M. BH- ot + A) &
AV ERCUE BT R, RS R Y T N ER A S —BUAT B RIAY, 5 BATE
PRERIAR BT A F B B ARAT B AR S, A RO E S AR B E . X T 2RREN
RIS, EH AR AR AP IT R, BB TR HUE IH UE LA — YOk Bk E AR
T XEN=ATA) BEE, REHREPER B5” HisfrRiET. @ X RE N
PUETH B TR TR 1T, FTEBEMFRE S SR TR R SRR,
] E PR 40 T -

W, T L B Lo FR A B8 B9 AR e R 7T LA A = A P 3l s B,
TR sE BB A LAFESCHBR. DRI, A RAET H A PUE B R B — WOR R AR s AR 2 R
(PRI AS Tozh F1i8 172 Ly B0 Lo B AYEIAPIE L, AR5 AR /N B (HLAEAR S Ao
W REPTHREYE AE L AT 2 AT KR N PLEEAA R ERIE, B s iafrE =
FE R M. AR, WRZRNE] Ly B, NHENRE B o NN B L B, SR8
1 Ly B AMBLENATRERBEE Ly ML WRZEESE] Ls Bz, NHENRRE TN
HERA S Lo B, SRJE@Ed Lo BT FIAPLE R AT E R EE Ls .

SCHR (18, 19] 72 R Y R ] 4 = AR SR T PRARIe T anfel A1) 08 Je = M1 3l s i3
HARPLE B R R TR (DA RER) R PUER T L, XEAFER. B 4 4 T
A — KA SE] Ls MBI EBHIE. WTLUE L, BBHENRZHERRTE L WiTH

“fE” b (XU Lo My EEP0E) . Sk [19] 50 T —FHERIX R <7 #o7ik, B



180 X X ¥ # B 21 %

Rt Lo 5 -y P K o ShEEE AT, 4RSS0 BYES — IR &% e, min—
INEDT, (EEEEHEN Ly ML ASE AR ETIE. XA T-H R i 7E 5L 3 A N &
AR, B 54l T —FELKHRTIAHEA TWHBHE CRA DE405 J13K) . Ls At
09 B R BLE R LR ] R 8 a(iZ B AnBLiE b B3 AR T 4 fr — & I R A SRR BLE, W T id
WiR) . HRHEMRELS S TR YE LB HR) MM MJD=54 9148, £ P &
AeHITITE M D =54 942.0 , TE Ls ML BURT I C MJD =55 908.7 . = WARPLEEE 75K
Avy = 3 197.104 m/s, Avy = 268.725 m/s, Avy = 742.366 m/s , EAEE A 4 208.195 m/s . M
ICHIPEIHPES] S P R0 0.074 a, M P 3| Ls 20 BARBLIETRRT 2.647 a |

0.0 0.0 -
0.2 ] 0.2
0.4 ] 0.4 ]
% 0.6 ] % 0.6
= 0.8 = 0.8
1.0 1.0
03 05 07 090 11 03 05 07 09 1.1
x /adlm x /adlm
A4 BRGNS R RS B 5 —&AEKHREIG] AT K BRm i
Ls WHir B in 8B R BHiE ENPUESE Ls BT HAREIE B 5

—RTE, ERMATERRNA, TR TRk, A A I3 T B R
BB R 5 L AR BT A R, XK A Lk S EPUER RN . 4R, AR
BRI B PUE “FEH” BURETE, RERALMAME, EHFERMRESE.

Xt - A RS, SRR = AT SRy TR -t TR, ZILERNHR
PUEERPE, PuEE Ry A TR, RIS AR A4 Hohmann #8757 X,
XEAFERAIRR.

KT M TR B, AREHTTE 2 3 |XMRREE AT A G, MR BOE R A #i2
o B F S PUE VR O IR AR H B AR BUE . RTITESLRR AT, B 68 HUE #9046 5% 1F
Wi MRS ER, BTSN RS AE, LER RS EREMES &, S3
T PR T S RN A B = A3l R . TR IR I 2 a2 47 72 P G BE X b AT . R
APFER TR —RER— 2% (8) 4 2R E X R 25 2 H — K, T ERTRI &%
B EME S i A —FRIERE K HARPIE, TEHIRI AR AE B AR PLE ML iEAT. AR
SRR 7 AT, FOR W A W R A EOE SE /MEE  PE IR, A ST i Y 40T
FHL3CHR [20,21) . Aad, XEFHi- AR, B TRE G0 EIRK, AR A R AL PR & 1 =
PRI T B 25 A8 (L3 (8)) X ER I AR AT PEM], AOCRE S RE IR, 1T L 4% 4l By B 1]
FIFEARERT. B 6 45 T & 3.578 a #Efil — KGR (v-y FEA) , BITHES 1a, St
TEd] 91 K, BREFEN 1 746.132 m/s . WIRRAFE MR T, HrPEEEANEER
5] 722 R 4] 1 = s [ RS 2R o R S B, T P DATE I R S = A T 3 s B A M i — 2% 4
Fr— e i [ U E I PLIE, R X RPEE Y AR g, #EH &, Tl
BT I BER T A R BB R T i, R T S WA RSk P T T R T X R —
RV T 24T 5 a W HAIRPUIE (2-y “THEIPN) , FIHGHITCH MJD=54 954 , HIHG N HLALE



2 XbK, A =B R BRI P Y B RT R 181

RERERN 107 (FEH— A RZHH YT 385m) , HMEIRZERH 107 (F Y4 T 0.001 02 m/s), &
4.771 d ] —IR, WEKEESIFRHI A 0.1 m/s< AU <10 m/s, 5 a BB REFE N 0.222 m/s , HIE
B AR E I TE R B 5 K BH 51 7 48 3h A 2%

0.94
0.95 - ]
] 0.92 4
0.90 A 0.90 ]
E 1 £ 0.88
5 0.85 1 5 0.86 1
= ] = ]
0.80 - 0.84 ]
] 0.82
0.75 T T T T T T T T T 0.80 +rrrrr1r 11T T
0.35 0.45 0.55 0.65 0.38 0.42 0.46 0.50 0.54 0.58
x /adlm x /adlm

K6 Hi—ARFEEMN (8) R HuE B7 - HRP=ATEEME—%&
HERF2 5 a pURHIEE

AMER ), R ESEARAL A R UR R BLE RO B AR, ARG 2.
X R B B AR BR A =R R, - A R PR = ATl s, W FRHESI 5K
R, BEIHAREEALEL.

5 & K A
7 SO 15 4 R 1] 1 = ) BB 2 o = P 3 L BRI B Bl T S AR T R ZEA 4, TR

il 456 E AN RSB ST LAEZE R, X H- (1 + A) RA—H R = AT 3 SRS R
HH B L P37 A B Ao A PR T AR A, DA SR P RERY R AT 55 3R (1 b ZEAY R AR R,

S 3Rk

Szebehely V. Theory of Orbits, New York: academic Press, 1967: 18

[2] Lo M, Ross S. JPL IOM, 1997: 321
B8] X Ak, BEER, F@EESE RICE#HR, 2005, 23(2): 180
4] X M, EEz, FEL. RCEH#E, 2006, 24(2): 174

]
]
]
]
[5] Deprit A, Deprit—Batholome A. AJ, 1967, 72: 173
]
]
]
]

6 Zagouras C G. Celestial Mechanics & Dynamical Astronomy, 1985, 37(1): 27

[7 Hou X Y, Liu L. Celestial Mechanics & Dynamical Astronomy, 2008, 101(3): 309

8 Deprit A, Henrard J. A& A, 1969, 3: 88

9 Deprit A, Henrard J. A Manifold of Periodic Orbits. Advances in Astronomy and Astrophysics, New York:

Academic Press, 1968: 1

[10] Hou X Y, Liu L. ApJ, 2008, 678 (2): 1511

[11] Arnold V I. Mathematical Methods of Classical Mechanics, 2ed. Beijing: Springer-Verlag, 1999

[12] Zhao Z Y, Liu L. Icarus, 1992, 100: 136

[13] Hou X Y. On Critical Values Concerning the Evolution of the Long Period Families, submitted to ChJAA,
2008

[14] Danby J M. AJ, 1964, 69(2): 165



182 X X ¥ # B 21 %

[15] Bennett A. Icarus, 1965, 4: 177
[16] Goémez G, Jorba A, Masdemont J et al. Celestial Mechanics and Dynamical Astronomy 1993, 56 (4): 541

[17] Battin R H. An Introduction to the Mathematics and Methods of Astrodynamics, Rev. ed. ATAA education
series, Ohio, 1987: 515

[18] Barrabés E, Ollé M. Nonlinearity, 2006, 19(9): 2065

[19] Hou X Y, Tang J S, Liu L. Transfer to the Collinear Libration Point L3 in the Sun-Earth4+Moon System,
the 20th Internation Symposium on Space Flight Dynamics, Annapolis, 2007: 20

[20] Hou X Y, Wang H H, Liu L. Chinese Journal of Astronomy and Astrophysics, 2006, 6(3): 372

[21] Howell K C, Pernicak H J. Journal of Guidance and Control, 1993, 16(1): 151

[22] Goémez G, Masdemont J, Simé C. Journal of Astronautical Sciences, 1998, 42 (2): 135

Applications of the Triangular Libration Points
in Deep Space Explorations

LIU Lin'?, HOU Xi-yun'?

(1. Astronomy Department, Nanjing University, Nanjing 210093, China ; 2. Institute of Space Environment and
Astronautics, Nanjing University, Nanjing 210093, China)

Abstract: Different from the collinear libration points, the triangular libration points in the
Circular Restricted Three-Body Problem (CRTBP) are stable when the mass ratio of the sys-
tem satisfies some conditions. Since they have constant configurations with respect to the two
primaries, these points may be useful for future deep space explorations. Generally, there are
periodic and quasi-periodic orbits around these points. These orbits are stable and can be used
as nominal orbits for spacecrafts. However, in the real gravitation model of the solar system,
these points may become unstable or at least the orbits around them will deviate inevitably. So
orbit control is necessary. Due to their better stability than the collinear libration points, orbit
control around them may need less energy.

In this paper, the dynamics of these points were firstly stated. In the cases of the sun-
earth+moon system and the earth-moon system, two real gravitation models of the solar system,
the motion around these points was further investigated. Finally, problems concerning the trans-

fer of a spacecraft to these points and orbit control of the spacecraft were discussed.

Key words: circular restricted three-body problem; triangular libration point; periodic orbit;

collinear libration point; invariant manifold



