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Analysis of the impulse coupling characteristics of space debris

irradiated by pulsed laser with big spot

Lin Zhengguo, Jin Xing, Chang Hao
(State Key Laboratory of Laser Propulsion and Application, Aerospace Engineering University, Beijing 101416, China)

Abstract: The impulse coupling characteristics of space debris irradiated by pulsed laser with big spot
was studied. The impulse coupling characteristics of planar debris under big and small spot irradiation
were studied conservatively. The influence rules of shape and spot size under big spot irradiation on
impulse coupling characteristics were studied. The rationality of theoretical research was verified by the
experimental results. The results demonstrate that the impulse coupling coefficient with big spot radiation
is higher than that of small spot radiation under the same laser power density. Impulse coupling
coefficient under big spot irradiation is mainly affected by laser power density. The influence of spot size
on impulse coupling coefficient is small. The theoretical calculation results of impulse coupling coefficient
under big spot irradiation are closer to the experimental results. The above experimental results have
certain guiding significance for the theoretical study of laser irradiated non—planar space debris.
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under small spot
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with laser radiation under small spot
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Fig.4 Impulse curves of planar debris with laser radiation

under big spot
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under big spot
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Fig.6 Impulse coupling coefficient curves of planar debris with laser

radiation under different spot sizes
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Fig.7 Impulse curves of planar and spherical debris with laser

radiation under the same focusing spot
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Fig.8 Impulse coupling coefficient curves of planar debris

with laser radiation under small and big spot
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