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Atomic and Molecular Spectroscopy following Laser-induced optical Breakdown
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Transient micro-plasma is generated by laser-induced optical breakdown (LIOB). Here we are interested in the characterization of laser-induced plasma using time-resolved atomic and molecular spectroscopy. 

A detailed review will be presented of use of hydrogen Balmer series H-alpha, H-beta, and H-gamma, atomic lines for diagnostic purposes. Early in the plasma decay, Boltzmann plots are applied to determine the excitation temperature in the range of 100,000 to 7,000 Kelvin.  The corresponding electron densities in the range of 1019 to 1016 cm-3 are inferred using Stark shift and width measurements [1,2]. Laser-induced breakdown spectroscopy (LIBS) techniques are further investigated in the analysis of molecular recombination emission spectra, for example diatomic CN and C2 Swan bands [3]. Usually highly excited molecular spectra are recorded indicating equilibrium temperature in excess of 7,000 Kelvin. Computation of diatomic molecular spectra includes use of accurate rotational line strengths. Optical breakdown processes are also investigated using ultra-high speed photography methods. 

Recent advances in theory of atomic and molecular spectra are discussed, including modeling and simulation of highly excited atomic, molecular species following laser-induced optical breakdown in various applications [4-7].
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