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The signal quality improvement of laser-induced
breakdown spectroscopy due to the microwave
plasma torch modulation
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Abstract

Here, we present a novel approach by integrating microwave plasma torch (MPT) with LIBS, referred to as
MPT-LIBS, which effectively addresses the limitations associated with traditional LIBS. The MPT-LIBS tech-
nique is evaluated using Cu samples with a low laser pulse energy of 0.55 mJ. A remarkable enhancement
factor of over 70 for Cul 521.82 nm line is demonstrated, while that of Cu I 324.75 nm and 327.40 nm lines
exceeding two orders of magnitude. Furthermore, the RSDs of all Cu spectral lines are reduced, especially for
Cu I 521.82 nm, which is decreased from 11.48% to 1.36%. This indicates a significant improvement in signal
stability. Characterization of the tested samples using con-focal microscopy reveals that the ablation area of
MPT-LIBS is only 1.36 times of that of LIBS. The limit of detection of CuI324.75 nm line is reduced from 52.8
ppk to 319 ppm.
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