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Removal of space debris by pulsed laser: Overview and future perspective
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Abstract: In recent years, the space debris has posed severe threat for aerospace applications. Active removal of
space debris has been extensively investigated to preserve the sustainable development of space resources and
maintain the safety of spacecrafts. In this paper, the origin and development of space debris problem is studied, and the
characteristics of different active removal techniques are discussed. Besides, the technical difficulties and the scientific
problem of space debris removal by using pulsed laser system is further studied, and the development of the method is
reviewed. At last, this paper suggests potential development of space-based laser for removing space debris in the

future.
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Table 1 Collisions of space debris with US space shuttle during 1992 to 1997

material of space debris number of collisions impact depth/mm position of collision
Ti 1 0.57 observation window
coating material(polymer) 3 0.57~1.1 hatch door, radiator

observation window, antenna, sealing system,

Al 5 0.24~2.1 :
PLB door, bracket trunnion
stainless steel 5 1.0~2.8 radiator
meteoroids 4 0.4~1.4 radiation pipeline, antenna, sealing system
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Fig. 17 Holographic of plasma plume during laser irradiation
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