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Influences of Laser Pulse Energy on Physical Characteristics of
Laser-induced Aluminum Alloy Plasma
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Optoelectronic Engineering , Chongqing University of Posts and Telecommunications, Chongqging 400065, China)

Abstract: In order to investigate the influences of laser pulse energy on the radiation characteristics and
the expansion process of laser-induced plasma, the fast images of laser-induced aluminum alloy plasma
were obtained by ICCD camera under different laser pulse energy, and the electron temperature and
electron number density with different laser pulse energy were also determined by using the Boltzmann
plot method and Stark broadening of line, respectively. The results show that the plasma presents an
obvious hierarchical structure, and the excitation threshold of the plasma is approximate 3 mJ. The areas
of different regions in plasma present different characteristics with different laser pulse energy. There is
no significant hierarchical structure when the laser pulse energy is under 10 mJ. The electron temperature
increases from 4 980 K to 7 221 K, and the electron number density which is of the order of 10'" cm * increases
firstly and then trends to saturation when the laser pulse energy increases from 10 mJ to 100 m].
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Fig. 1 Schematic diagram of LIBS experimental setup
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Table 1 Spectroscopic parameters of the neutral aluminum lines used in the Boltzmann plot
Wavelength/nm Ay /st E./eV g Configurations J.—J:
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309. 27 7.40X107 4.021 649 9 6 2s*3p-3s°3d 3/2-5/2
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Fig. 6 Electron temperature of laser-induced aluminum

plasma variation with laser pulse energy
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