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Development of Confocal LIBS Microscope
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Abstract Considering the urgent demand for the characterization of chemical composition in the micro-zone of
samples with complex morphology, we developed a confocal laser-induced breakdown spectroscopy (LIBS)
microscope in this study. First, the microscope used the continuous laser reflected from a sample to construct a
laser confocal system with high spatial resolution, ensuring accurate focusing and three-dimensional (3D)
morphological measurement of the sample. Then, the LIBS signals were excited by common-path pulsed laser to
achieve full-elemental detection of the sample, thereby realizing 3D elemental imaging with high spatial resolution
and anti-drift properties. The experimental results show that the lateral resolution of multi-elemental maps can
reach 10 um, and the combined uncertainty of the system's spectral detection is 2.24 % . Furthermore, 3D elemental
maps were constructed after combining with the in-situ morphological information and LIBS information in the

system. In conclusion, the system provides new perspectives for the chemical analysis of samples with complex

morphology such as biological tissue and micro-nano materials.
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Fig. 1 Principle of confocal LIBS imaging system
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Fig. 3 Influence of pmhole size on the spatial resolution of confocal microscope. (a) Influence of pinhole size on FWHM and

signal intensity of confocal lateral response curve;

(b) influence of pinhole size on FWHM and signal intensity of

confocal axial response curve
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Table 2 RMS radius of the focus spot for three different
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