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Abstract A laser-induced breakdown spectroscopy system integrated with a micro-imager is developed. The energy
stability of laser and background noise level of spectrometer are analyzed with the descriptive statistical method. The
stability features of laser-induced breakdown spectroscopy signals in gas and solid samples are emphatically analyzed
and compared. The results show that the laser-induced breakdown spectroscopy signals of air have the
characteristics of random fluctuation and normal distribution. The laser-induced breakdown spectroscopy signals of
aluminum alloy have the characteristics of position sensitivity and non-random fluctuation. Compared with that of
the air sample, the instability of laser-induced breakdown spectroscopy signal of the aluminum alloy sample is
mainly due to the change of the light-matter interaction region. The stability can be effectively improved by multi-
pulse averaging for the laser-induced breakdown spectroscopy signals with normal distribution characteristics.
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Fig. 1 Schematic of experimental setup
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Table 1 Descriptive statistical results of laser energy

Mean/  SD/ RSD / Minimum / Q,/ Z medion/ Q:/  Maximum / (Q;—Q) / [(Q: —Q1)/Twmetin] /

m] m] % m] m] m] m] m] m] %

35.93 0.35 0.98 33.50 35.70 35.90 36.20 37.00 0.50 1.39
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Fig. 4 (a) Line graph and (b) histogram plot of

background signal of spectrometer
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Table 2 Descriptive statistical results of background signal of spectrometer

Mean / SD / RSD / Minimum / Q:;/ Z wmedian/ Q;/ Maximum / (Q; — Q) / [(Qs — Q1) /& metian ] /
m] m] % m] m] m] m] m] m] %

16.29 41.70 256.03 —100.92 —11.39 12.75 39.90 198.64 51.30 402.26
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Fig. 5 (a) Line graph and (b) histogram plot of intensity

of H atomic 656.30 nm spectral line
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Table 3 Descriptive statistical results of intensity of H atomic 656.30 nm spectral line

Mean / SD / RSD / Minimum / Q./ Z median/ Q;/ Maximum / (Q:— Q1) / [(Q:— Q1) /X medtian] /
m] m] % m] m] m] m] m] m] %
12364.51 2361.78 19.10 3809.40 11039.74 12355.06 13576.36 26945.38 2536.62 20.53
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Fig. 8 Diagram of laser-matter interaction at different positions
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Table 4 Descriptive statistical results of intensity of Mg atomic spectral line (peak value of 285.21 nm)

Position / Mean / SD / RSD / Minimum / Q,/ L median/ Q;/ Maximum / (Q; —Q1) / [(Q:—Q))/
mm m) m] % m] m] m] m] m] m] Zmedian ] / I

0 1415.59  479.44 33.87 —34.67 1365.74 1552.09 1675.09 5017.22 309.35 19.93

3 1331.95 481.66 36.16 54.34  1109.88 1363.75 1643.57 5090.21 533.68 39.13

6 1448.89 718.00 49.56 27.67 893.71 1369.40 1961.92 3727.54 1068.21 78.01

9 3269.76  1063.20 32.52 379.67 2648.80 3084.50 3706.89 7711.09 1058.09 34.30

12 2612.83 759.52 29.07 70.32  2481.32  2707.84  2969.00 6582.26 487.68 18.01

15 1317.60  446.43 33.88 137.67 1044.41 1376.72 1630.25 5154.88 585.84 42.55
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