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Optical performance evolution of solar sail-driven lunar probe
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Abstract: Based on a non-perfect reflection model of light pressure propulsion, the effects of space
environment on the optical coefficients and orbit drifting of solar sail spacecraft carrying out long-term
mission of lunar exploration were analyzed. The results suggest that the optical degradation of solar sails can not
be neglected in studying the evolution of total propulsion, characteristic acceleration and lightness number.
The role of space environment must be included in high-precision trajectory design of deep-space missions.

Key words: lunar probe; light pressure; solar sail

0 3= AT AP T UNER A S5 R A TR 2 AT 55
RURZN DL e R A TT) it PN NI AR
KPFHIL (solar sail) Z—FhA AR DRSS F AR A BREEAT 08N IR H AT R—A BRI 1T
JI TR R AR, CEWUEDR I Gl e R/ B9 i IR BT IR A5 T8 17 T2 0, 2RI ]
FIFFEEINGE ARA Dy I BUNHS T o B SCBR P (LS AT S U E AL 55 BN 10 AFLLE. (R,
AUAT. 5 —Jr T KRB TR EE A R AL X TR IR A A ) BREE T A7 1 R B 3Rk
MO RA SRR s AT MG ORI A, B D, T SRS T L G 2 BEAR T XA 1Y

» WS BHA . 2006-09-02; f& B H # . 2006-11-17
TEF /. THEMH 1971 448, PR, B9 7 10 . LR 28 P1EE S5 P 6E. E-mail: cewang@uste. edu. cn
BIWAEE . 30, Z4%. E-mail: whuang@ustc. edu. cn; Tel:0551-3603372



%14

A ’AT P R FRBUAL R B W@ LRI 83

IR ENaapiIE STl TRV AU0

AT B4 R BH AL 1L 1A — R s 23 B4R
Kapton 8 Mylar, IE R4, S HE . 1852 Prasal
PRI, X R B WL BE )™ A 52 R ) 32 28 N 30— K
B SRR A HRE T 24 WL T 3] 52 3 R A
RIS 225 [ ARE R 73T BT AL , Al BE R OR PRI
e ML RE. ) H A 1L e B RS T
1 R PH WP A4 AR i A 245 0] A R S 5, -t A )
AR K. Pk, FAT 1R Al Dachwald 455 87 42
HHIZHA OSSD J7ikM R AFFE K FHILAT K 45 75
T = R R s AT A PR e AL,

1 EipER

BTS2 K PHIL A 2 (8 17 i B A K BE Y
W e, Jrm, SRR T W n KN o AGHS G
HRE O CEHEHN TT Fage ¥ m J5 1), HR 560 0 FN
& T RE . Ko T Fnc a7 B FHAEL S S K BH LB 2R, B4
I
Fepr = 2PAcos’an , (D
Hodp SR P52 K PH B A5 B b s A LAY
AL X F7E 1 AU AE1F MR AL RAS, P=
4.563 pN « m 2. R 1 AOCHEINEAE T W, 5 2
BRI TS . FRATTR FHSCHR [ 2] S50, RUFTIE 7
M, AL A N 120 m X 120 m; i &t m N
500 kg.

B1 KEMEEETREEY

Fig. 1 Illustration of solar sail spacecraft in space’*!
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Fig. 2 Total propulsion of light pressure in the case of ideal

reflection (solid line) and non-perfect reflection (dashed line)

solar sails versus incident angle of solar photons
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Fig. 3 Temporal evolution for the optical coefficients, total propulsion, characteristic acceleration

(in unit of 107° of Earth’s gravitational acceleration) and lightness number of the solar sail spacecraft
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Fig. 4 Location drift of solar sail artificial L, point due to three different

degradation factors of space environment
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