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Experimental setup diagram of laser-induced
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breakdown in argon
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Fig. 3 Time evolutions of Ar characteristic spectral lines under three laser pulse energies
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Table 1 Relevant spectral data of the observed emission lines

Species Wavelength Aji o E; E;
/nm /s 1 /eV /eV

Ar | 696. 54 6. 40X 10° 3 11.548 4 13.327 9
Ar | 738. 39 8. 50X 105 5 11.623 6 13.302 2
Ar T 763.51 2.45X107 5 11.548 4 13.171 8
Ar | 772.42 1.17 X107 3 11.723 2 13.3279
Ar I 434. 81 1.17 X108 8 16.643 9 19.494 5
Ar 1] 460. 95 7.89X107 8 18.454 1 21.143 1
Ar I 480. 60 7.80X107 6 16.643 9 19.222 9
Ar I 487.99 8.23X107 6 17.140 0 19.680 0
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Fig. 8 Time evolution of signal-to-noise ratio of Ar spectrum under different laser energies
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Study on Time-Resolved Characteristics of Laser-Induced Argon Plasma
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Abstract Laser-induced breakdown spectrometry (LIBS) is technically characterized by the atomic emission of laser-induced
microplasma, and it is receiving attention and vigorous development in scientific research and industrial fields. As the ambient
gas, argon has an important influence on the collision process of particles in the plasma evolution process, which determines the
performance of LIBS technology analysis. It is of great significance to improve the LIBS technology and its application level to
study the spectral characteristics of argon in depth with the spectroscopic diagnosis technology. This paper uses an echelle
spectrometer to record time series spectral information to study the transient Ar plasma collision and decay process, including the
radiation mechanism during plasma evolution and the time evolution characteristics of plasma electron number density and
temperature. The results show that the spectrum is mainly composed of continuous at the initial stage of the interaction between
laser and argon. After 0.6 ps. the spectrum is mainly composed of discrete transition radiation lines of argon atoms and ions.
The evolution period of the argon atomic line is different from that of the ion line. The ion line is dominant in the delay time of 0
~1.0 ps, and the atomic line is dominant in the 1. 0~30 ps. Using Stark broadening and Saha-Boltzmann curve equation, the
electron number density and temperature of plasma excited by 60, 80 and 100 m] pulsed laser energy are calculated. The plasma
electron number density decays rapidly within 0. 2~2.0 ps delay time, and then decreases slowly during a longer delay time,
reaching the same order of magnitude at about 4. 0 ps. The plasma temperature (with 80 m] laser energy) dropped rapidly from
18 000 K at the initial 0. 2 ps to 13 000 K (2. 0 ps) , and slowly dropped to 12 000 K after 5.0 ps. In order to further verify and
optimize the analytical performance of laser pulses for argon, the evolution of the signal-to-noise ratio of different characteristic
spectral lines of argon with time was studied. The research results show that the argon atom line has a higher signal-to-noise
ratio in the delay window of 2. 0~6.0 ps, and the argon-ion line has a higher signal-to-noise ratio in the delay window of 0. 1~

1.0 ps.
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