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Dual-wavelength interferometric diagnosis of double-pulse laser

induced aluminium plasma

Zhang Chuhui, Lu Jian, Zhang Hongchao, Gao Lou, Xie Zhijian
(School of Science, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Double-pulse laser-induced plasma has broad application prospects and development space in laser
processing, detection of element, material removal and other fields, so it is of great significance to diagnose it.
The time evolution law of plasma was obtained by two-wavelength interferometry, to study the effect and
mechanism of plasma induced by delayed double-pulse laser. A dual-wavelength interference diagnosis system
based on the Mach-Zehnder interferometer was established. It had ability to acquire interferogram of the double-
pulse laser-induced plasma. By processing and analyzing the interferogram, the evolution law of plasma electron
density with the delay time of double-pulse laser was obtained. The result shows that the effect of the second
pulse laser on the plasma electron density first enhances and then weakens with the prolongation of the delay time
between double-pulse laser. Among them, when the delay time of the double-pulse laser is 10 ns, the
enhancement effect on the plasma electron density is the strongest, when 30 ns, the average electron density in the
central region can reach 6.49x10" cm™, which is 26% higher than that of single-pulse laser-induced plasma with
the same energy. Meanwhile, the effect of delay time on the mechanism of secondary pulse laser was studied. The

research results provide a reference for the optimization direction of double-pulse laser-induced plasma.
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Fig.1 Diagram of experimental system
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Fig.2 Time resolved images of plasmas produced by the double-pulse.
(a) 532nm wavelength laser interferogram; (b) 1064 nm

wavelength laser interferogram
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Fig.3 Electron density distribution diagram of plasma (Unit of the color bar is 10" cm™)
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Fig.4 Cross sectional electron density distribution in plasma
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Fig.8 Plasma electron density distribution diagram with different delay times at 130 ns (Unit of the color bar scale is 10" cm®)
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