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Influence rules of small scale space debris irradiated by pulse laser

YANG Li-wei,ZHAO Shang-hong, FANG Ying-wu
(Information and Navigation College, Air Force Engineering University , Xi’an 710077 , China)

Abstract: A physical model of small scale space debris irradiated by laser was established. The relation between the
speed increment of small scale debris and the laser power density was investigated by numerical simulation, and the la-
ser effective acting time was obtained under different power densities. Further,the waveforms and arriving position of
shock wave propagation with different laser pulse widths were analyzed. Finally,the change rules of impulse coupling
coefficient with different laser pulse widths and power densities were analyzed. The results indicate that the velocity
increments increase with the increase of power density,and the shock wave has obvious broadening effect. Especially,
the short wavelength can obtain the larger impulse coupling coefficient when the power density and pulse width are
definite.
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Fig. 1 The sketch map of obtaining recoil impulse

by laser irradiating small scale space debris
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Fig. 2 The sketch map of ablating Al materials
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Fig. 3 The curve of velocity increment and action time

for different power densities
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Fig. 4 The waveforms and arriving position

of shock wave with different laser pulse width
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Fig. 5 The distribution curve of impulse coupling
coefficient with power density
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