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Interpreting the temporal emission of LIBS plasmas using advanced chemometric methods

   

GOAL EXPLORE SIMULTANEOUSLY THESE TWO FACTORS USING CHEMOMETRIC METHODS

The components matrix is the source signal matrix. The scores is the sample-specific information; namely the amount of the component vector in each sample.

CONTEXT

Chemometrics is the combination of mathematical, statistical, and other logic-based methods to efficiently manage and interpret data. These methods can be used to describe time-resolved spectra and to understand the physical mechanisms. They can be used for analytical optimization.

Innovative approach of chemometric methods for physical understanding. 

  Kinetics studies: spectral lines are selected according to certain criteria Spectroscopic measurements: gate delay and width are fixed • Complex spectra (elements such as Fe, Ni,

Time

  Al sample spectra, gate delay 0.2 to 15 µs, 50 acc. laser shots To validate the potential of the three chemometric methods selected for the physical interpretation of the temporal evolution of the spectra. decreases with time; this is due to the recombination with the electrons to form neutral atoms. time-resolved spectra by MCR-ALS Al + emission lasts longer in Ne than in air  higher Al + /Al in Ne  From the Saha-Boltzmann law, the electron density is probably lower in Ne than in air Consistent with the ionization potential of Ne > ionization potential of -resolved spectra of pure Al in air and in neon Optimizing the detection of an analyteSi lines are detected in components 1 and 2, with a S/B ratio higher in C2 C2 scores are maximum between 0.3 and 0.5 µs  best temporal parameters for Si analysis Identical results are obtained with a 10 times less concentrated alloy (1 % Si) have been extensively applied for ~20 years, to perform samples identification (PCA, SIMCA, PLS-DA, ANN…) or quantitative measurements (PCR, PLS, ANN…).
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• Principle and methodology • Application to physical interpretation of LIBS data and to analytical optimization of the measurement

Reference method(Kinetics) 

At shortest time, the reference measurement is dominated by the continuum. While the scores obtained by the two methods give a result with more physical meaning.