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Fig. 1 Configuration of the tethered solar sail system
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Table 1 Parameters of the asteroid 99942

SH Bt ZH By
JiEM kg 2.1x10" BB AR 3.331
HLIE K e /AU 0.922 FFAE AL 4.Q/(°) 204.466
BihKe 0.191 I 1 AE FAwl(°) 126.364
Cyo ~0.073 958 953 0 Cy 0.025 840 273 6
WHERTEAR Z5/m a=244.047 6 b=169.642 9 s ke 3.710 2x 10°
WG A AW Ty/h 30.56 ERE F/(°) 10




%140 BRip e MRS AR KWL EE M7 B # M E AR BT 49

2 PAMMEXSH 4 x10°
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Fig. 2 Graph of the position change in the direction of x axis and y axis
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Research on the Technology of Slowing Down the Rotation of an Asteroid with a
Tethered Solar Sail

Wu Jingyun, Gao Youtao

(College of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A method of slowing down the rotation of an asteroid with a tethered solar sail is proposed in this paper. With no change

of the length of the tether, the solar radiation pressure suffered by the solar sail will keep it on the synchronous orbit of the asteroid. It

can prevent the tether from twining around the asteroid caused by the rotation of the asteroid. By controlling the solar sail, the tether

can be tightened. The force in the tether will continually provide a torque opposite to the rotation direction of the asteroid. Then the

rotation rate of the asteroid can decrease. The results show that when the area of the solar sail is 10° m’, the rotation of the asteroid

can be eliminated after about 86 days. It verifies the effectiveness of this method.
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