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Fig.1 In the computation results of low-thrust orbits with 20 thousand different random parameters, the
cases (1)—(4) correspond to the top-left, top-right, bottom-left, and bottom-right panels, respectively,
where y is defined by Eq.(21).
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Fig.2 In the computation results of low-thrust orbits with 20 thousand different random parameters, the
cases (1)—(4) correspond to the top-left, top-right, bottom-left, and bottom-right panels, respectively,
where y is defined by Eq.(22).
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0.1 0.2 0.1 0.2 0.1 0.2
Parameter

Initial mass/kg 2000 2000 1500 1500 1000 1000
Applicable time of flight for condition A/d 950 671 822 582 671 475
Applicable time of flight for condition B/d 633 448 548 388 448 317
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Table 2 Calculation results of the orbit transfer of spacecraft departed from Eros
with different flight times

Fly time/d  (a) (b)) () (d) (e

—~
lmr)
~

80 1000 0 1000 0 1000 0
160 1000 0 1000 0 1000 0
240 1000 0 997 0 1000 0
320 1000 0 988 0 999 0
400 1000 0 969 0 998 0
480 1000 0 943 0 998 0
560 1000 0 908 0 995 0
640 1000 0 856 0 991 0
720 999 1 814 0 982 0
800 999 1 765 0 971 0
880 999 1 709 0 963 0
960 996 4 649 0 950 2

1040 993 7 595 0 930 2

1120 978 22 521 0 898 12
1200 970 30 436 0 870 15
1280 949 51 353 1 829 29
1360 928 72 248 1 788 39
1440 867 133 161 1 714 71

1520 787 213 112 1 627 112
1600 717 283 71 1 541 145
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AgstracTt In the multiple-purpose and multiple-mission exploration of near-Earth
asteroids in solar system, developing effective methods to select the transferable targets
from a large amount of asteroids is an on-going problem. Here we consider the orbit
motion of a low-thrust probe in the interplanetary space. The idea of drawing lessons
from the analytical method in classical celestial mechanics is proposed, and the low-
thrust is considered as a perturbation. We derive the necessary condition to satisfy
the two transferable Kepler orbits using the low-thrust propulsion in the sense of the
fist-order approximation. This condition is the norm of the difference of several orbit
elements, and has a high computational efficiency. It may be used to quickly reject
the non-transferable asteroids under the condition of a given flight time and low-thrust
propulsion. The numerical results are used to testify the validity of this condition in
near-Earth asteroids exploration.

Key words celestial mechanics: perturbation theory, celestial mechanics: motion of
satellites, planets and satellites: exploration, asteroids: general, methods: analytical



