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Table 1 basal parameter of two type of orbit

a e i w o) w
Orbit 1 24487. 14 0. 7312647 28.5 179. 000 —. 3648 . 593999
Orbit 2 24487, 14 0, 7312647 63. 4 179, 000 —. 1859 . 000507
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Table 2 perigee altitude variety of two type of orbit influenced by lunisolar perturbation

period(day) amplitude(km) argument
NO. Orbit 1 Orbit 2 Orbit 1 Orbit 2

Solar perturbation

1 303. 031 355243. 85 3.987 16412. 80 cos 2w
2 113, 950 182, 527 . 233 1. 312 cos (24’ +2w)
3 459. 596 182. 715 —. 941 —1.314 cos (2u' —2w)
4 785. 489 —970. 970 8. 311 —6. 100 cos 2(+w)
187. 726 —965. 692 . 008 . 883 cos 2(2—w)
6 148,172 224, 925 . 034 . 030 cos 2¢u’ +Q+w)
7 715. 187 225. 210 —. 006 —. 004 cos 2(u’ +Q—w)
8 92. 569 153, 578 .047 1. 631 cos 2(u’ —Q+w)
9 237. 941 153, 711 —29. 249 —11,219 cos 2(u’' ——w)

10 437. 341 —1947. 263 —10. 842 69. 706 cos (2+2w)
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Table 2 (continued)
period(day) amplitude(km) argument
NO. Orbit 1 Orbit 2 Orbit 1 Orbit 2

Solar perturbation
11 231. 833 —1926. 147 . 371 26. 301 cos (Q—Zw)
12 128. 827 201, 520 —. 144 —,.324 cos (2u’ +042w)
13 860. 312 201, 749 —. 062 —. 124 cos (2u’ +0—2w)
14 102. 153 166, 806 —: 11 —2. 380 cos (2u’ —0+2w)
15 313. 551 166. 963 —8.123 —6. 246 cos (2u' —0—2w)

lunar perturbation

16 303. 031 355243, 854 7. 454 30684, 46 cos 2w

17 785. 489 —970. 970 26. 108 —19. 163 cos 2(0—0'+w)
18 —187.726 —965. 692 . 026 2.773 cos 2(0—Q2 —w)
19 437, 341 —1947. 263 —27. 102 174. 251 cos (Q— ' +2w)
20 —231. 833 —1926, 147 . 927 65, 746 cos (0—Q —2w)
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Table 3 basal characteristic of lunisolar perturbation

concerned variable characteristic
solar asesn sisesn «sw invariable
amplitude
r - r W . -
lunar asesnt sisesn sfswsl Ly invariable on the whole
Part of solar " e invariable
period
lunar N.w invariable
Part of solar e 2 deg per day
argument )
lunar 2.0 . invariable on the whole
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Fig. 1 perigee altitude of orbit 1 change with orbital plane(launch on April 1)
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Fig. 2 perigee altitude of orbit 1 change with orbital plane (launch on July 1)
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Fig. 3 perigee altitude of orbit 2 change with orbital plane(launch on April 1)
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Fig. 4 perigee altitude of orbit 2 change with orbital plane (launch on July 1)
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Orbit Lifetime Research of GTO Space Debris

XIONG Jian-ning WU Lian-da ZHAO Chang-yin
( Purple Mountain Observatory, Chinese Academy of Science, Nawnjing 210008)
( National Astronomical Observatories. Chinese Academy of Sciences, Beijing 100012)

Apstract The gravitational effects of the moon and sun is the main factor that
influences GTO space debris orbit. In this paper, an analytical expression of the lunar-
solar long periods term about GTO space debris perigee altitude is given, Based on the
expression, the characteristic of GTO perigee altitude variety is discussed, and a valid
method to mitigate space debris about launch window choice is proposed. The method's

validity is confirmed with simulated calculation,

Key words  GTO Orbit Lifetime , Lunisolar Perturbation, Mitigation
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