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Fig. 1 Schematic top view of experimental setup for LIBS
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Fig. 2 Typical LIBS of air molecules
ranging from 194 to 966 nm
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Table 1 Peak identification of species observed
in LIBS system and in NIST database

SEEWRE NIST database LI WM NIST database
TE BAREK  EREK | oER O EREK S8Rk
/nm /nm /nm /nm

C(I) 247.98 247. 856 N(I) 818.70 818. 801
O(1) 39%4.81 394.73 NCI) 821.66 321. 634
O(I) 436.79 436. 825 N(I) 824.12 824. 239
H(I) 656.14 656. 285 O(I) 844.68 844. 676
OCI) 715.69 715. 67 N(I) 859.46 859. 4
N(T) 742.33 742. 364 N(I) 862.83 862. 924
N(I) 744.12 744. 23 N(I) 868.11 868. 34
N(I) 746.69 746. 831 NCI) 904.62 904. 989
OCI) 777.23 777.194 OCI) 926.47 926. 601
OCT) 794.83 795. 08 NCI)  939.1 939. 279
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Fig.3 Spectral emission intensity of O 1 (777.23 nm), N |
(746. 69 nm) and H T (656. 14 nm) at different delay
time
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Fig. 4 Spectral emission line intensity of O | (777.23 nm), N
1 (746.69 nm) and H [ (656.14 nm) for different
signal integration time
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Table 2 Statistic data of spectral line intensity
of O], NJ and H | in air

A BME Bkl e ADTRER

RSD/ %
Ol 19023 813 19835 10542 3217 31
NI 6973 337 7310 3814 1180 31
H1 11333 - 11852 5975 1874 31
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Fig. 5 Spectral emission line intensity of O [ (777.23 nm),
N [ (746. 69 nm)and H ] (656. 14 nm) with relative
humidity variation
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Fig. 6 Measured emission intensity for H 656.14 nm as a
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responds to a specific relative humidity
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Experimental Investigation of Atmosphere and Water Vapor with Laser
Induced Breakdown Spectroscopy

DING Hui-lin, GAO Li-xin, ZHENG Hai-yang, WANG Ying-ping, HUANG Teng, DING Lei, ZHANG Wei-jun, FANG Li
Lab of Environmental Spectroscopy, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei
230031, China

Abstract The present article investigated the laser induced breakdown spectra of atmosphere molecules as background spectrum
for the measurement of airborne particles. The authors detailedly analyzed the spectral lines of oxygen, nitrogen and hydrogen in
the laser induced breakdown spectra of atmosphere molecules corresponding to the National Institute of Standards and Technolo-
gy atomic spectroscopy database line data. In addition, the authors studied the intensity of emitted spectral lines induced by laser
breakdown process at different time delays and signal integration width. As a result, the authors obtained the conclusion that the
intensity of signal depends on variations of delay time strongly, and with a delay time more than 7 s the interference resulting
from the presence of atmosphere molecule can be reduced effectively in the application of laser induced breakdown spectroscopy.
Also, the variations in signal integration width have few effects while it is longer than the instrument minimum of 1. 1 ms. Be-
sides, this paper investigated the relative intensities of spectral lines of oxygen, nitrogen and hydrogen in the condition of differ-
ent contents of water vapor in atmosphere, and the authors observed that the intensities of atomic emission line of hydrogen have
a linear trend varying with the moisture in atmosphere, These results can be useful for the further application of laser induced

breakdown spectroscopy in detecting and monitoring of airborne particles in the air.

Keywords Laser-induced breakdown spectroscopy (LIBS); Airborne particles; Delay time; Signal integration width; Relative
humidity (RH)
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