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Table 2 Quantitative analysis results of Mn using two methods for four samples

Reference Multivariate nonlinear model Internal calibration
Samples value/wt % Mean value/wt% RE/% RSD/ % Mean value/wt RE/ 7% RSD/ %
27% 0. 38 0. 35 7.9 4.1 0. 26 315 6.9
28% 0. 79 0. 83 5 39 0. 72 89 6. 4
297 1 36 1 34 1L 3.3 1 46 8 8 55
307 1 54 L5 2. 37 1 62 5 2 6. 3
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Abstract Most quantitative models used in laser-induced breakdown spectroscopy (LIBS) are based on the hypothesis that laser-
induced plasma approaches the state of local thermal equilibrium (LTE). However, the local equilibrium is possible only at a
specific time segment during the evolution. As the populations of each energy level does not follow Boltzmann distribution in non-
LTE condition, those quantitative models using single spectral line would be inaccurate. A multivariate nonlinear model, in
which the LTE is not required, was proposed in this article to reduce the signal fluctuation and improve the accuracy of quantita-
tive analysis. This multivariate nonlinear model was compared with the internal calibration model which is based on the LTE con-
dition. The content of Mn in steel samples was determined by using the two models, respectively. A minor error and a minor rel-
ative standard deviation (RSD) were observed in multivariate nonlinear model. This result demonstrates that multivariate nonlin-

ear model can improve measurement accuracy and repeatability.
Keywords LIBS; Multivariate nonlinear; LTE; Repeatability; Quantitative analysis
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