0o g
ST
o O

s
nE

koW ¥ 5Ok W A

Spectroscopy and Spectral Analysis
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Fig. 2 The typical LIBS detection spectra

of air and seawater fog

The schematic diagram (a) and the picture (b) of LIBS circular scanning system
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Fig. 3 Signal-to-background ratio of LIBS signal as the function of detection delay (a) and

the corresponding signal fluctuation abtained by averaging 100 individual measurements (b)
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averaging 10 individual measurements
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Intensity distribution of sodium element (a) and the intensity ratio distribution of Na/N (b). Each data point is obtained by
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Fig. 5 Intensity distribution of N, H, O under the scanning radius of 300 mm (a) and the calibrated intensity distribution of Na/N
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A Circular Scanning System of Laser-Induced Breakdown Spectroscopy for
Tracking the Element Distribution

LAN Yun-jiao, LU Yuan* , GUO Fei, GUO Jin-jia, ZHENG Rong-er

Physics Department of Information Science and Engineering College, Ocean University of China, Qingdao 266100, China

Abstract Laser-induced breakdown spectroscopy (LLIBS) is a rapid method for elemental analysis with significant advantages of
sample-less, in situ, non-contact, multi-element detection, etc. , and it has been widely applied in many research fields. In this
work, LIBS was employed to develop a system for circular scanning, which can obtain the location of the high concentration re-
gion of elements according to the distribution acquired from the detection results of scanning. Based on this, an effective, fast
and real-time method was provided for environmental anomaly monitoring, pollution source tracking and even mineral explora-
tion. A simple structure was brought in that system to enable 360-degree scanning via rotating optics, not moving the entire sys-
tem. The position or the orientation of the high concentration region (source) could be tracked by referencing the element distri-
bution, which is related to the signal intensity of LIBS detection. In order to verify the concept of LIBS circular scanning and to
evaluate the detectability of the system, seawater fog rich in elements of potassium, calcium. sodium, magnesium was used for
the sample to simulate the source eruption. And detection of 360-degree scanning was carried out to evaluate the detection re-
sponse with an interval of 10 degrees. Experimental results showed that the source position or orientation could be found accu-
rately by following elements distribution, while necessary calibration was required to correct the detection result. The correction
procedure includes two aspects: correction of fluctuant data and detection efficiency. The former is used to reduce the signal in-
stability in the process of LIBS detection, mainly through the selection of internal reference elements to modify the signal fluctua-
tion. The latter aims to reduce the errors in the detection process resulting from the installation and debugging and modify the
acquisition efficiency of each scanning position according to the detection results in the even atmosphere. The corrected annular
scanning data showed that the system could accurately obtain the location of “eruption source” with a large scanning radius (250
and 300 mm). In addition, the exact orientation of the area with a high concentration of elements can be found at a distance from
the eruption location with a short scanning radius (100 mm). Therefore, it is suggested that LIBS could be functioning as a “ra-
dar” for circular scanning. The distribution of elements obtained through LIBS detection can accurately confirm the exact position

of the source by identifying the high concentration region, so as to achieve the purpose of target source tracking.
Keywords LIBS; Circular scanning; Elemental distribution; Source tracking
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