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Fig. 1 Synodic coordinate and libration points
Ko, AN T BT AL, STl 4
INRAEMAEO-xyzH HIZ 3 77 72

0Q
—dy=—=
T 0x
G0 0Q |
x=—
y o (D
. 09
T
/\I:':‘
1 1-
Q:E(x2+y2)+ K +
) +y2 + 22
u
2
\/(x—1+,u)2+y2+z2
— m
_m1+m2

H ERBF TR AR, ZTTRRAFAESA B, X

87 g (58] 234 L ot A = Ak i) ) 5 AP 3 A, I 1R

P T, F (D KT PRkt R, A
13 35 s Tz 3 1 — B g =X
Ax=A cos(nr+¢),

{Ay =kAysin(nt+¢) 3)
Az=A;cos({T+Y)

Horre AMNA S 3 9x Mz 05 [ B ShlEAE s nAIC7 5N

x Bz 77 RIS B A2 s ¢ By 43 93 xRz 77 ) B 4] 46

AEAL

— L T 1B B ARy MM, H2HigE)
WE A 78 40 I, S 20 14 100 i) s i ] g A 45— 3 AR 45,
M TE R B PLiE . RichardsonZ: K H Lindstedt-
Poincaréiz:, AN NZIHRANET7 A P EETRAE A A AL, #4
& 7 B fhaloPUIE 1) =B e RUEY, o B AT
halo U BUE Wi 14 AT UG A o

BRI (3) A—Wrf, (A2 B 1 T3 5 5
TE EBRE, Elhalo®UE 56 Txz FHIOMAR, HIEEZF
Bz VTR, A R haloE B W v h 1) B . 2
Tz, TV RESx M T 26 2 hr RxzF1H,
B 0 e 20 28 AR By I I B35 1E e I £ 1550
T PR ez P T 3 BT %P TR, Bz 5 i
R0, Bx P2 5 Nox,, 1B IE &7 H A ox ot N
EREEA

. 0.
6Yd Dy D3 Dys Yy 6);0
0fq |=| Par Pa3z Pus Hg || o 0 “)
0Zd D1 Doz Des  Za gto

Hodb: @,;(1=2,4,6;j=13,5 % xR & % ¥ [F
D (115 to) FIEBATHHIAN 3 BEY . SEBRF R, EEM
o B IR Moz P, ATTE Iy, =0, T2 ] DUR## H
ot, HARAR @ iz k.

FIH EiRhalofuEHUE 7%, —Mz (4 1
TR WIxgs zon Yok T, K2 & X AhaloLis ik
MRS H, T DUESR T 545 BlhalofliE ik . AE4RVE 2
— ol SR A 2 M T R AL R B SRRE T, X xS
FLAAR BT EORBUR . KT R AR 2tk 7 R4

F(X)=0, F:DcR'—>R" (5)

FEFREME — M % H: Dx[0,1]cR"™! > R,
HA
H(X,0)=Fy(X), HX,1)=F(X), VXeD (6)

HP FyX)=0M X, 2%, HX,1) =0 f# 81 X
(5) i, BEsRM (5) BAb hsRin T~ FE 5 2
2H 1A

HX,»)=0, ve[0,1], XeD (7)

A (4D XRFFEFREF AR A EF (X)), Bk
BRSHUSNI R B FRBHX, RS EFE TR
ARy, BT IEARVE M halofUIE I THE I VE B AR 2 W,
SCHR[10]. FREFRH, H Thalofl &R 51 F 2% Hit 5
RSB, MR AR E RS A0t
B, TR BLUAAURBOIN S, T TCIES B 7 i 4k
frhaloBLiE k. Bk, & ZAEGE S THE R i ik



54 W]

HFE: M L2 i A S BE ) F BRS T A 5 23 M 363

SHUERE, IARPE TS 45 RAAR L %
12 AEBFITE

M L2 s gk TR H TR S RS — b Ak
TERKIEME, AN FhEkh4 DEZ hETF, A
BRI ARRE S B AR, BIZEHL A 2 &AL br R
o, BRI T 4R & R xR R A 459000 B [ F R 1X
B, Bk, TEHLH 2 & AR bR R R T o6l
. HE—25, K H &AM bR RO-xyz R SR 2 H Bk
Jty, BEIH A S G RHT A& .

EH O A 2GR RF, i HL2 s 4k AR
H 78 55 0 20, Hedr Megdy 5 H T S AT 2
gk PR ORE, r AT AR Pk TR H
O, AP

ek A

7
ya
%

rll

¢
N
N
AR N
.

2 MO AL2 BB F TR
Fig. 2 Surface Coverage of the Earth-Moon L2 Orbit
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Coverage of Lunar Farside Surface of the Earth-Moon L2 Periodic Orbits

LIU Lei"*®, CAO Jianfeng"”, HU Songjie"?, TANG Geshi"*

(1. Science and Technology on Aerospace Flight Dynamics Laboratory, Beijing 100094, China;
2. Beijing Aerospace Control Center, Beijing 100094, China;
3. Science College of National University of Defense Technology, Changsha 410073, China)

Abstract: Orbits nearby the Earth-Moon libration points have the specific dynamic characteristicsand are the preferred position
of relay satellites for the lunar farside exploration. For relay requirements of the future lunar farside exploration, the surface coverage
of the Earth-Moon L2 periodic orbits is studied. Firstly, the continuation method calculating the halo orbit family is proposed with
the circular restricted three-body problem. The south and north halo families with a large scope are calculated in the Earth-Moon
system. Secondly, the coverage model of the lunar farside surface is presented for the relay satellites. The coverage factors are
consequently defined. Finally, the coverage is numerically simulated. The results show that the coverage capacity is decided by the
amplitude and style of L2 orbits. A halo orbit with small amplitude has an excellent entire coverage capacity, while a large one has a
better coverage capacity for the south or north poles. Furthermore, the research can provide a beneficial reference for the orbit design

of the future CHANG’E-4 mission.

Key words: lunar exploration; libration point; halo orbit; continuation method; lunar surface coverage
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