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A Two-dimensional Axisymmetric Model of Laser-induced
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Abstract: The expansion of laser-induced plasma is a problem of great concern, because the evolution of plasma parameters is very
important to the study of plasma dynamics and radiation processes. Since the laser-induced plasma mostly occurs in the presence of
background gas, a two-dimensional axisymmetric radiation fluid dynamics model is established to simulate the expansion process of
plasma in the background gas, in which the diffusion, viscosity and heat conduction are considered in the fluid dynamics equations,

and three absorption processes are considered in the radiation transfer equation. Based on the proposed model, we simulate the laser-
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induced aluminum plasma in argon at different pressures, and obtain the spatio-temporal evolution of plasma parameters (number

density, expansion velocity and electron temperature). In addition, we also simulate the plasma emission spectrum and the integral

intensity distribution of the laser-induced aluminum plasma in argon at atmospheric pressure, and compare the simulated results with

the experimental results under the same condition. The consistency between theory and experiment suggests the correctness and reli-

ability of the theoretical model and provides theoretical guidance for laser-induced breakdown spectroscopy.

Key words: laser induced; plasma; radiation fluid dynamics model
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density of Ar in plasma under different argon pressures
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