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Effect of Carbon Chamber Spatial Confinement on Metallic
Laser Plasma Radiation

CHEN Jin-zhong, MA Rui-ling, WANG Jing, LI Xu, SU Hong-xin
(College of Physics Science and Technology . Hebei University, Baoding , Hebei 071002, China)

Abstract: In order to improve the quality of laser-induced breakdown spectroscopy and derive the
optimal experiment condition, the change of the radiation intensity of laser-induced stainless steel
plasma with and without a small carbon chamber is analyzed, which is excited by a high energy
rubidium glass pulsed laser. The mechanism of the laser induced plasma radiation intensity is
discussed by measuring the electron temperature and electron density. The results show that
when laser plasma is confined by a small carbon chamber with the height 9. 0 mm and the internal
diameter 4. 0 mm, the spectral line intensities and signal-to-noise ratio of the sample elements
increase substantially. So the spectral quality can improve effectively by using the method of
spatial confinement.

Key words: Laser-Induced Breakdown Spectroscopy (LIBS); Small carbon chamber; Spectral
intensity; Signal-to-Noise Ratio(SNR) ; Electron temperature; Electron density
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Fig.1 Schematic diagram of experimental apparatus
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Fig. 4 Emission spectra of laser plasma on stainless steel
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Table 1 Spectroscopic parameters of the emission lines

for Fe atom

Wavelength A/nm Excitation energy E/(cm™ ')  lg(g/f)
397.52 45 061 —2.70
399. 74 47 008 —0.48
400. 52 37 521 —0.61
404. 45 47 555 —1.22
411. 85 53 093 0.22
412. 18 47 092 —1.45
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carbon chamber and with carbon chamber
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