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Measurement and analysis of recoil force during Nd-YAG laser

ablation of silicon

D.J.Lee and S. H. Jeong
Department of Mechatronics, Kwangju Institute of Science & Technology

Abstract

Recoil force exerted on the substrate during a nanosecond laser ablation of silicon is
measured. The ablation sample is placed at the end of a 400 um thick and 13 mm long
silicon cantilever. The vibration amplitude of the cantilever induced by the recoil force
is measured in real time with a probe beam. By comparing the deflection amplitude of
the cantilever with a theoretical model, the recoil momentum is estimated. For laser
irradiance in the order of 10™ W/ cm?, the recoil pressure reached a value over 40x10°
Pa.
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Fig. 1 (a) Schematic diagram of the
experimental system,
(b) Detailed configuration of
the cantilever and ablation
sample
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Fig. 2 (a) Measured deflection signal of
the cantilever (b) measured
natural frequency of the

vibrating cantilever (E=18 mJ)
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Fig. 3 Measured recoil momentum for
different laser fluences
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(c) E=27.6m]J, t=330ns
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