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Characteristics of Return Trajectory of Lunar Probe

BAI Yu-zhu, XI Xiae-ning, LIU Lei, WANG Gong-bo
( College of A ervspace and Material Engineering, National Univ. of of Defense Technology, Changsha 410073, China)

Abstract: Mathematical model and chamacterstic analysis of retum trajectory for lunar probe were studied. Firgly, mathematical
model of return trajectory was established in 3D space; then some mportant characteristics were obtained from simulation analysis,
especially those characteristics of trajectory escapes from lunar sphere of influence on longiude 8F E costing the least energy; at last an
example with a preliminary trajectory and a precse trajectory was proposed, which proves that this analytical method is able to provide

initial value for precise design, and the chamacterstics can guide the actual design.
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Fig. 1 Sketch of return trajectory on lunar sphere of influence
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Fig.2 Relation between escaping locatibn
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Fig. 3  Escaping location range of trajectory
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Fig.4 Véelocity impulse changes with some parameters
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Tab.1 Iniial parameters of the preliminary trajectory example
M () @/ (%) () h'/ km 1) O ()
81.6 9.0 4. 649 200.0 96. 7 0
, 2007 8 7 18:34:35 05(UTC, )
.1~ 1.3 . s 2
2
Tab.2 Selenocentric parameters of the preliminary trajectory example
d"/ km ¢ i1 (%) QY (%) /) At/ h v/ (kny's)
- 82723 1. 2343 900 150.2 325 186 2377
J2000. 0 By 2007 8 7 00:00:00. 00
1.4 : .3
3
Tab.3 Earth centric parameters of the preliminary trajectory example
aﬁ/km ek‘ ll-/ (o) le/ (o) O)E/ (o) Atk‘/h DA/(kHX S)
189714. 6 0. 9653 430 23.0 219. 6 100. 0 10. 912
J2000. 0 , 2007 8 11 22:34:35 60
(2)
( 2) , :
; 4 5 ,
) JoM2 2% 21
4
Tab.4 Selenocentric parameters of the precise trajectory example
o/ & ) Q) ¢/ C) ool (k' 5)
- 6649. 5 1. 2914 90. 0 149.9 35.6 2 408
J2000. 0 s 2007 8 7 00:00:00. 00
5
Tab.5 Earth centric parameters of the precise trajectory example
d"/ km ¢ ) QF/ (%) oFf () v,/ (knf s)
193529. 2 0. 9660 43.0 21.9 219. 1 10. 915

J2000. 0 , 2007 8 11 21:22:26 20
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Fig.5 Three dimensional sketch of the return trajectory example
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Fig. 6 Ground track of the precise trajectory example
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