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Quantitative analysis of atmosphere by
laser-induced breakdown spectroscopy

YU Liang-ying, LU Ji-dong, CHEN Wen, HUANG Lai, LI Jie, XIE Cheng-li
(National Key Laboratory., Huazhong Sciece &. Technology University, Wuhan 430074, China)

Abstract: In order to investigate the feasibility of quantitative analysis with laser-induced breakdown
spectroscopy, plasmas were produced by a Q-switched Nd : YAG laser interacted with the air at
atmospheric pressure, then the light of plasmas entered the monochrometer and transferred into an
electric signal, and the spectra of these plasmas in the range of 600~800 nm were stored and analyzed
by the calibration-free model. Under the condition of delay time of 8 ps and gating pulse of 0.4 us, the
temperature of plasmas, which was in local thermal equilibrium (LTE), was 1. 62 X 10 K which was
obtained by means of the two-dimensional Boltzmann plane. The 20. 75% oxygen content and 79. 25%
nitrogen content in air were detected on the assumption that there were only oxygen and nitrogen
constituents in the air. The results coincide well with the fact. The feasibility was validated by the
experiment, and it built a strong basis for the further study and experiment of air pollutant monitoring.
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Fig. 1 LIBS experimental setup
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Fig. 2 Temporal profiles of a spectral emission
for time-resolved spectroscopy
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Fig. 3 Plasma spectra of air in 8 ps of delay time
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Table 1 Partial spectrum parameters

corresponding to N and O

TE Anm Ax/107 8—1  E/em™! Ei/em™ g g
N 616.775  0.265 186 652.490 202 861. 360 9 7
648. 481  0.042 94 830.890 110 247.888 6 8
664.496  0.034 9 94 881.820 109 926.661 g 6
672.261 0.035 6 95 532.150 110 403.220 6 8
742. 364 0,039 5 83 284.070 96 750. 840 2 4

0O 615.819 0.076 2 86 631.454 102 865.3506 709
656.528  0.286 232 939.210 248 186. 640 g 6
689.510  0.272 231 530.246 246 029.295 10 8

7 771.944  0.369 73 768.200 86 623.737 3 7

LK, BOCEHR DA RER N 120 m]/
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Fig. 4 Boltzmann plots for laser plasma induced on air
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Fig.5 Time-resolved plasma temperature
in different delay times
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