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Methods of extreme short pulse laser ablation impulse

coupling measurement

Jin Xing, Chang Hao, Ye Jifei
(State Key Laboratory of Laser Propulsion & Application, Academy of Equipment, Beijing 101416, China)

Abstract: Impulse coupling effect of short pulsed laser ablation the target has great application in the
fields of laser ablation micro-thruster and laser orbital debris removal. High precision impulse
measurement is the necessary method in studying the impulse coupling effect. The torsion pendulum with
laser interferometer method was put forward and the measurement system was constructed. In light of the
problems of vertical axis vibration and existing error angle in the initial state of torsion pendulum, the
high frequency vibration will lead to the non uniform spacing in laser interference fringes, besides, the
initial angle will lead to the bright stripe advancing, these two factors will lead to the low measuring
accuracy. An impulse experimental data analysis method was put forward based on ordinary least squares
techniques, which can remove the high frequency noise effectively. The method can solve the problem of
low measuring accuracy and improve the micro impulse method.
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Fig.1 Impulse torsion balance system based on laser interferometer

measuring small angle
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Fig.2 Voltage vs time during half cycle collected by oscilloscope
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Fig.3 Influence of vertical axis vibration of torsion balance system
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Fig.4 Torsion angle vs time
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Fig.5 Light intensity vs time
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Fig.7 I and k vs time with and without high frequency vibration
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Fig.8 Initial error angle 6, of twist beam of torsion system
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