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Experimental study on impulse coupling characteristics of
532 nm/1 064 nm laser ablated Al target

Wen Ming, Li Nanlei, Wu Jie
(State Key Laboratory of Laser Propulsion and Application, Space Engineering University, Beijing 101416, China)

Abstract: Using laser in centimeter scale space debris removal has important application prospect.
Impulse coupling characteristics of laser ablated material of space debris was experimentally studied. Laser
of 532/1 064 nm wavelength and 8/15 ns pulse width were used in experiment, and aluminum as the
ablation target. Torsional balance system was used to measure impulse, and influence of laser parameter
on impulse coupling coefficient was studied. Experiment results show that impulse coupling coefficient of
Al shows a trend from rise to decline, and exists the optimal value. When ablation depended on
gasification mechanism, decrease wavelength or increase pulse width can effectively improve impulse
coupling coefficient; When ablation depended on ionization mechanism, plasma shielding effect of 532nm
laser is weakened, achieving the optimal impulse coupling coefficient on initial formation of plasma.
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Fig.1 Schematic of experimental system
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Fig.2 Physical drawing of experimental system
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Tab.1 Calibration results of system parameter

Parameter Result Standard deviation
Ablation arm d/mm 90 0.54
Measure arm d'/mm 145 0.45

Vibration frequency w,/rad-s™ 4.258 98 0.057 63

Damping ratio { 9.299 72x10™" 2.828 8x10™"

Moment of inertia J/kg-m*  3.689 26x10™"  8.926 5x10™°
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laser wavelength
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laser pulse width
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Tab.2 Optimal coupling coefficient of impulse in

different laser wavelength
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